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Abstract

The OECD Future of Education and Skills 2030 (E2030) project’s overall goal is that of looking to the
future in terms of how school curricula should evolve given the technological advances and other
changes that societies are now facing. Towards that end, the E2030 project centres on the idea that
education needs to equip students with the knowledge, skills, attitudes and values they need to become
active, responsible and engaged citizens.

Mathematics is considered a highly relevant subject for achieving the above stated goals, as such it
requires further and more detailed analysis. As a result, it has been chosen as one of the E2030 project’s
subject-specific analyses.! The project has been named the Mathematics Curriculum Document
Analysis (MCDA) study as per the request of participating countries. This working paper presents the
findings of the MCDA study, which involves participants from 19 countries and jurisdictions.

' OECD countries and jurisdictions participating in the E2030 project: Australia, Belgium, Canada (British
Columbia, Manitoba, Quebec, Saskatchewan), Chile, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea, Latvia, Lithuania, Luxembourg, Mexico, the
Netherlands, New Zealand, Norway, Poland, Portugal, Slovenia, Spain, Sweden, United Kingdom (Scotland,
Wales), United States; OECD partner countries and economies participating in the E2030 project: Argentina,
China (People’s Republic of), Costa Rica, Hong Kong (China), Indonesia, Kazakhstan, Lebanon, Russia, Saudi
Arabia, Singapore, South Africa, United Arab Emirates, Viet Nam.
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1. Introduction

The world in which we now live has become increasingly complicated, not just in terms of artificial
intelligence (AI), computers, robotics and other forms of technology, but in terms of the ways in which
we acquire the knowledge we need to live, work and respond to the complicated issues that now
confront the world’s population. Pandemics rage, economies plunge, and the occurrence of floods,
hurricanes, tornadoes, and earthquakes increase exponentially in conjunction with climate change.
Understanding these issues not only requires literacy in the sense of being able to comprehend what
you read, but also requires mathematics literacy, such that a person is able to comprehend the necessary
information that increasingly is numerical in nature and is often presented in graphical or tabular form.
Such data include a background surrounding the following mathematics topics: fractions, rates, ratios,
percentages and proportionality, which need to be interpreted correctly to understand the given issue.

Nothing illustrates the need for such mathematics literacy more than the current COVID-19 pandemic.
Data are presented daily with respect to the number of cases, the number of hospitalisations, the
number of deaths, and the number of vaccinations for different countries, regions and cities. People
look to see how their region compares to others or use it to make decisions about whether to get
vaccinated, when to wear a mask, or where to travel. To effectively use this information, a person must
understand what the denominator of the percentage is in order to make reasoned comparisons among
issues involving quantities, medicines, areas, deaths, etc.

Mathematics literacy includes knowledge of statistical procedures and statistical reasoning (based
primarily on probability) that is increasingly more important in making informed decisions related to
both the world of work as well as to personal decisions about health, family finances, schooling
options, and filing tax returns, but also societal issues such as climate change, inflation rates, income
tax policies and country budgets. For example, those who refuse to get vaccinated because they believe
it is dangerous due to possible side-effects often fail to take into account that not getting the vaccination
is not free of risk either. The more thoughtful response would be for the person to compare the
probability of each. It is this type of statistical reasoning — a key component of mathematics literacy —
that must be provided to all children by their schooling no matter their socio-economic status.

Mathematics education must continue to provide all children with the formal ideas, concepts,
algorithms and procedures that define formal mathematics, but also focus on providing students
opportunities to experience quantitative reasoning (including mathematics, statistics, geometric, and
algorithmic reasoning) in the solution of real-world applications. Perhaps then, we would no longer
hear our children say, “Why do I have to learn math? I’m never going to use it!”

2. Research questions

The OECD Future of Education and Skills 2030 (E2030) project’s overall goal is that of looking to the
future in terms of how school curricula should evolve given the technological advances and other
changes that societies now are expected to face. Towards that end, the E2030 project centres on the
idea that education needs to equip students with the knowledge, skills, attitudes and values they need
to become active, responsible and engaged citizens.

Some 25 years ago, as a part of the Trends in International Mathematics and Science Study (TIMSS)
1995 project, a special curriculum study was conducted that coded over 40 countries’ national curricula
standards over grades 1-12 (Schmidt et al., 2001;13; Schmidt et al., 19972;). Reports of that work
characterised what topics were covered at particular grades as well as important characteristics of the
curricula of the top-performing countries on the TIMSS assessment — such as focus, rigor, and
coherence (Schmidt, Wang and McKnight, 200537). The study also included a very thorough and
detailed document analysis of 4™ and 8™ grade mathematics textbooks (Schmidt et al., 19972)).
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Building on that opportunity, the first research question for the MCDA study is: how much and in what
ways has the mathematics curriculum changed in terms of its coverage of formal mathematics over the
first 8 grades of schooling. Clearly, technology has impacted the mathematics curriculum with the
advent of high-powered computers and calculators. On one hand, the part of formal mathematics that
is the basis for school mathematics has not changed. On the other hand, the inclusion or exclusion of
particular topics or the amount of time allocated to those topics as indicated by the number of grades
in which they are covered might have changed. In addition, other topics not covered in the past could
have been added to the mathematics curriculum.

As the TIMSS-95 curriculum study showed, there were distinctive differences among countries in
terms of their coverage of mathematics especially over the first eight grades which in most countries
includes primary- and lower-secondary schooling. It is to these additions, deletions, and differences
among countries that the first data collection is designed to address. Simply put the research question
is — has the timing, focus and organisation of school mathematics changed over the last 25 years?

A related but second research question centres on the inclusion of topics that were not typically taught
in the mathematics curriculum some 25 years ago. One example is the inclusion of formal statistics
which other than defining mean, median and mode and various data displays, was not typically covered
25 years ago. There are several other topics such as non-linear models, measuring irregular geometric
shapes, algorithmic reasoning, and human perspectives on the history of mathematics that fall into the
same category. The research question is: to what extent and in what grades have these topics been
added to curricula in the early part of the 21st century?

The third research question and the one most central to this working paper concerns the extent to which
issues related to the development of mathematics literacy are now being included in countries’ and
jurisdiction's national curriculum standards and in the textbooks used by the teachers. The research
question becomes — to what extent quantitative reasoning (including mathematics, statistical,
algorithmic, and geometric reasoning), higher-order real-world applications, and 21% century
competencies (knowledge, skills, attitudes and values) related to mathematics literacy have been added
to the 19 countries’ and jurisdiction's national standards and textbooks. Put another way, to what extent
have these countries started to shift their mathematics curriculum toward real-world applications
involving personal and societal issues given the increasing amount of information relative to these
issues that are often presented in a data-oriented format. The purpose of this research is to provide an
answer to the proverbial student question rephrased as follows, “am I ever going to use mathematics
outside of school.”

The fourth research question centres on the 8" grade mathematics textbooks used by the 19 countries
and jurisdictions. In mathematics, as shown originally in the TIMSS 95 study (Schmidt et al., 1997;
Valverde et al., 20024)), most mathematics classes around the world use textbooks as the medium for
providing the exercises that students need to do in order to learn mathematics. Each country selected
the most typically used textbook for analysis (four countries selected two). We focused on the exercises
contained in the textbook as these are what provide the relevant opportunities to learn both formal
mathematics and mathematics literacy. We categorised the exercises as to the nature of the opportunity
provided. It was with those data that we used to examine the research question: to what extent do the
19 countries and jurisdictions provide teachers with textbooks that provide opportunities to learn both
the formal topics of mathematics as well as those aspects related to mathematics literacy?

The fifth research question examines the degree of consistency between the emphasis found in the
national/jurisdictional curriculum standards and that found in the textbooks used by each
country/jurisdiction . Such a lack of consistency would likely have a negative effect on student
learning. Finally, the last question centres on the curriculum decision making as done in the TIMSS-
95 study (Schmidt et al., 2001(;). In other words, who makes what decisions? It examines the strength
and breadth of curriculum decision making and whether countries vary in their patterns of making
curricular decisions across 14 areas of the curriculum.
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3. Methods

Document analysis procedures, developed originally in the TIMSS-95 study were used to code the
national curriculum standards and at least one 8th grade mathematics textbook from the 19 countries
and jurisdictions. The mathematics framework used in the current coding for formal mathematics was
based on the TIMSS-95 framework but included both newly emerging mathematics topics as well as
aspects related to the development of mathematics literacy.

The formal part of the framework adds topics that were not typically taught 25 years ago such as those
related to statistics, non-linear models, computational methods, and irregular geometric shapes. Three
dimensions were added to the framework characterising mathematics literacy: quantitative reasoning
including mathematics, statistics, geometric, and algorithmic reasoning, higher-order real-world
applications, and 21*' century competencies (see Annex A for the Mathematics Curriculum Document
Analysis (MCDA) Framework).

Representatives with mathematics backgrounds from each country were selected to do the coding of
both the national standards documents in place in 2019 and at least one 8th grade textbook. Each
country selected a commonly used textbook to be analysed (some countries chose two such commonly
used textbooks). The training took place over five days in 2019 with the first two days consisting of
training and testing to a criterion reflecting a high level of accuracy and interrater reliability. On days
3, 4 and 5 of the work sessions the coders, using the mathematics framework, first coded their
curriculum standards as to the coverage of the formal mathematics content specified in the framework.
The coding identified for each topic in the framework the grade or grades in which that topic was to
be covered as specified in the standards. The coders were instructed to conduct “low-inference” coding
by which we meant that the coders were not to use their own opinions or other information they might
have as to whether or not the topics were covered at particular grades. They were to base their coding
solely on the actual words used in the documents — in other words strictly a literal interpretation of the
actual words used in the curriculum standards. This same principle was applied to the coding of the
textbooks.

For the textbooks, parts of the same mathematics framework were used but the methodology was
different. The first task for the coders was to go through the textbook, page-by-page counting the
number of exercises included in each chapter or section of the textbook (depending on the country’s
specific organisational textbook structure). The exercises were then coded as either computational or
word problems. Any exercise that simply required a computation or the application of procedures or
algorithms was coded as computational (including the solving of simple linear equations). Following
the identification of the exercises as being computational, they were then further classified into two
categories: straightforward computation or higher-order math-world applications. The country
representatives also further sorted the word problems into two categories: simple word problems or
higher-order real-world applications.

The coders were again instructed to strictly follow the following definitions of the two higher-order
designations and to not read more into the exercises than was literally included in the exercise. Each
definition is followed by several examples of that specific type of higher-order application (see Figures
1 — 6 below).

Higher-order real-world applications

Problems presented in a realistic, authentic, real-world context that require more than identifying the
mathematics needed to arrive at an acceptable solution. The problem needs to simulate the real world
in its messy, complex way requiring the student to conceptualise, organise, and extract the relevant
information before formulating a mathematical equation representing the problem and then finding the
correct answer. In fact, the latter may well be the least challenging and the least important in terms of
the development of mathematics literacy.
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Figure 1. Example of a real-world application exercise

The following article appeared on the website of The Courier.

Support to oul speed limits on country roads.

NEW mad safiety research shivws strong support  percent of country drivers, While 93,2 percent of
for kower speed limits on country roads. The city drivers and £8.5 percent of country drivers
Monash University study of 4100 drivers showed supported the BOkmyh limit for gravel roads.

the majority thought 2 speed limit of IR cepinr research fellow, Dr. Bruce Corben of

for country robds war 100 high. Banath Unsversity Accident Rescurce Certre 1aid
Seventy-frve per cent befeeved theve thould b the difference in opinion could reflect & deie by
a reduction in speed lemits on country roads country drivers to save travel time and greater

s 1 00kenh 1o S0kmyh and 92 percent famaliarity with the roads.

considened a limie of S0km/h appropriste for g suid lowerireg the speed limdt wiss 2 way of
gravel roads. PRI fodd DA ot & how codt

Onily 14 percent el devvers said the S0km/h 1 thirk governaments have been reluctast to
speed limit for kacal residential roads was oo mowe in that direction because there is a

hagh. perception that the community i oppased to it

However, there was some discrepancy BeWesn  —yvan ehea resialts i5. 50 opportunity 1o re-think
::;';':::"“""“W"‘"m'““m' wihat's the approgeiate limit for rural rosds.”
More than 80 percent of city drivers backed a Cathy Moeris, The Cowner, 00,/04/2000
S0y limit for coundry roads companed 1o 61.8

a) The article does not state the number of country and city drivers who were surveyed. Does this make a difference
to any interpretation of the percentages stated?

b) The correspondingarticle in Victoria's Herald Sun indicated that 1217 of the drivers surveyed were Victorians. Do
you think this is an unbiased or a biased survey? Give reasons for your answer.

c) If this survey was to be conducted Australia-wide, how could you ensure that each state and territory had a fair
representation?

d) Further research at the website of the Monash University Accident Research Centre, the authors of the report,
gave the following additional information: Victoria contributed 1217 (29.7%) of the respondents, South Australia
1175 (28.6%), West Australia 1135 (27.7%) and Tasmania 573 (14%) and the survey was web-based with
individuals on existing data bases sent an invitation to participate in the survey. Does this additional information
change your opinion about the survey in any way? Why or why not? Give a detailed answer to this question.

Source:(Pearson Australia, 2014s)), Pearson Mathematics Student Book 8 , (Ist edition)

Figure 2. Example of a real-world application exercise

To celebrate, Glenda invited 9 of her friends to go to lunch. The
itemized total bill is $800. All ten guests had a different main
entrée and some type of drink. Four guests had a dessert and two
other guests had appetizers. Suggest alternative ways the bill
could be divided and explain your reasoning and the assumptions
you made for each alternative.

Source: Adapted from (Pearson Australia, 2014s)), Pearson Mathematics Student Book 8, (1st edition)

Unclassified



10 | EDU/WKP(2022)6

Figure 3. Example of a real-world application exercise

Rate 0-4 Years Old 4-8 Years Old | 8-14 Years Old

Hungarian 7500 Forint Free %0% Reduction ?D‘% Reduction

Hotel in regularrate | in regular rate

Austrian 40% Reduction | 75% Reduction
30 Euro Free ) \

Hotel in regular rate | in regular rate

The five-person Gardener family goes skiing in Austria. They're getting ready together with dad,
rmom, 4.5-year-old Geri, 9-year-old Ama and 11-year-old Dia. The ski slope has already been
selected and ski passes were paid in advance via the Internet because it was cheaper. Now
they're looking for a place to stay. One option is to stay in Hungary and drive 100 krm a day (50
km to the ski slope and then back to the hotel). The other possibility is to stay in an Austrian hotel
next to the ski slope. Prices are included in the table:

a) Convert Austrian prices in Euros into Forints. (Check the internet for how many Forints you
can convert to Euros!)

b) Calculate the one night's hotel stay for a family of 5 people.

¢) How much does it cost to go 100km a day if the car consumes 7.6 litres of petrol per
100km. (Check current gasoline prices!)

d) Calculate how much a 5-day, 4-night stay would cost the Gardener family in Hungary and
Austria. Add the extra petrol cost to the accomadation in Hungary.

&) How much would this tour cost your family per night?

Source:(Eszterhazy Karoly University, 2018(61), Matematika §.

Figure 4. Example of a real-world application exercise

A store owner upgrades their security system and decided to add one more security camera. The
camera is able to rotate in any direction 360 degrees. The camera was mounted at point K. In the
plan, points are marked by buyers.

a) Which buyers are not visible to the surveillance camera? Make an appropriate drawing to justify
your answer.

b) The store owner claims that the camera is capable of tracking 85% of the store's area. Is this
statement true?

c) Compare the solutions. What questions did you have when looking for a solution? The shop
owner began to wonder if placing the camera anywhere else on the wall would make
it possible to see a larger area of the store.

d) Propose your offer to your classmates and tell them your thought process to get this solution.
What mathematical strategies did you use?

e) Where would you place the camera if you wanted to reduce theft? Explain your reasoning.

Source: (France, Lace and and Slokenberga, 2017(7). Matematika 8 Klasei, Lielvards.

Higher-order math-world applications
Problems are situated only within mathematics (not the real world) but require the student to
conceptualise, organise, extract the relevant information, and develop a logical approach before

finding a solution. A good example is a geometric proof where the goal is to formally construct a
deductive proof using the relevant information and then develop a logical approach to solving the
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problem. One key aspect of such solutions is the recognition of relevant theorems and axioms and how
they can be combined logically in a proof.

Figure S. Example of a math-world application exercise

Show that G)m= ﬁ is implied by (i)“ = ;—: when m > 0, and explain why

AV .
(— "= continues to hold even when m = 0.

¥ x™m

Source: (Great Minds, 2015(s)) Eureka Math! Grade 8 Modules 1 and 2 (Student Edition).

Figure 6. Example of a math-world application exercise

A coin is tossed, and a die is rolled.

1) Use a two-way table to define the sample space.

2) From the table, determine the probability of obtaining:
a) atail,
b) atail and a multiple of 3,
c) ahead and number less than 4,
d) atail and a head.
3) Use set theory and the associated formal probability
theorems in solving each of the above.

Source: Author’s own work

Figure 7. Example of a math-world application exercise

Prove statementsa) and b) with algebraic expressions.

a) If we add a number divisible by 10 to a number divisible by 15, the
sum is always divisible by 5.

b) If we take a number divisible by 18 from a number divisible by 27,
the difference is divisible by 9.

Source: (Eszterhazy Karoly University, 2018¢]), Matematika 8
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Figure 8. Example of a math-world application exercise

The goal is to show that if A ABCis similarto A A'B'C’, then & A'B'C’is similar to A ABC.
Symbolically, if & ABC ~ A AB'CT, then A A'B'C” ~4 ABC.

..........

:[ ,

a) First, determine whether or not A ABCis in fact similar to & A'B'CY (If it isn't, then no
further work needs to be done.) Use a protractor to verify that the corresponding angles are
congruent and that the ratios of the corresponding sides are equal to some scale factor.

b) Describe the sequence of dilation followed by a congruence that proves & ABC ~ A A'BC’
c) Describe the sequence of dilation followed by a congruence that proves A A'B'C* ~4 ABC.
d) Isittrue that A ABC ~ A ABC and A A'B'C ~ 4 ABC? Why do you think this is so?

Source: (Great Minds, 201591), Eureka Math! Grade 8 Modules 3,4, and 5 (Student Edition).

In both the real-world and the math-world applications, the designation of higher-order has a similar
meaning. In the case of the real-world as specified above, it demands the use of quantitative reasoning
and having to not only think through which of the information provided is relevant, but also how to
set up the problem mathematically. The actual mathematics computation is perhaps the least important
element of the exercise.

Higher-order real-world applications (HoRw) do not come with only the relevant information and the
specific required numbers you need in order to find the solution as is typical with word problems.
HoRw applications come from a messier context in which there may be multiple numbers, multiple
facets defining the situation, and even multiple solutions to the problem. Part of the task associated
with the exercise is to discern what is relevant and what is not and how to formulate the problem in
mathematical terms thus leading to the solution.

Similarly in the higher-order math-world applications (HoMw) a student must actually reason their
way through multiple steps to figure out what mathematics to put together in order to find the solution
to the stated problem. These are the types of items that demand at least one of the four types of
reasoning: mathematics, statistics, geometric, or algorithmic.

The higher-order real-world exercises were subjected to one additional coding to assure consistency
in comparisons across countries. The set of higher-order items that were identified by the country
coders were further classified as to whether they met the definition of higher-order by two of the
researchers themselves — both of whom have degrees in mathematics and statistics.

Both the national curriculum standards and the exercises identified as higher-order real-world
applications were coded with respect to the three dimensions related to mathematics literacy — in other
words the standards and the higher-order exercises were both coded as to whether they included
quantitative reasoning and 21% century competencies. The curriculum standards were additionally
coded as to whether and to what extent they included higher-order real-world applications. In the case
of the 21* century competencies, seven were identified which we hypothesised were likely to be related
to the mathematics curriculum (see Table 1).

In the case of the national curriculum standards, each of these three framework dimensions were not
only coded so as to indicate their presence in the standards, but also for the degree of emphasis that
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they received. The size of the emphasis code also reflected the degree to which each of the three
framework dimensions were formally integrated with specific mathematics topics and specific grade
levels. If the whole mathematics section of the national curriculum standards only mentioned a
framework dimension once it would produce the lowest score (1), the only lower score (0) indicates
there was no mention of the framework dimension at all.

Table 1. 21st Century Competencies Related to Mathematics Education

21st Century Definitions
Competencies
Communication Communication requires individuals to be both knowledgeable in the mathematics substance involved in the communication
as well as being knowledgeable about the audience for the communication and how best to craft the mathematics
substance of the communication for the targeted audience.
Creativity Creativity is defined as the ability to approach problems or situations with fresh perspectives resulting in seemingly

unorthodox solutions. Creative thinking is the process through which one develops novel ideas, approaches or information
(Mumford, Medeiros and Partlow, 2012/1)). Creativity has been central to the evolution of the discipline of mathematics, as
innovations in the rules and methods have brought us from its origins to the present-day practice of the discipline. From
complex mathematics problems to higher-order real-world applications, creativity becomes essential.

Critical thinking Critical thinking is defined as questioning and evaluating ideas and solutions (OECD, 201611)). Critical thinking is a higher-

order cognitive skill and includes inductive and deductive reasoning, making correct analyses, inferences and evaluations
(Facione, Giancarlo and Facione, 1995(12;; Liu, Frankel and Roohr, 201413). Mathematics requires critical thinking when
individuals must draw on knowledge, logic and plausible reasoning to make sense of and form a response or solution to a
problem.

Information use Information use in mathematics increasingly demands digital literate students. They must have the knowledge,

understanding, skills and dispositions to use digital devices effectively and appropriately in both the world of mathematics,
but especially in higher-order real-world applications.

Reflection Reflection is the ability to take a critical stance before deciding, choosing and acting, such as, by stepping back from the

assumed, known, apparent, and accepted, comparing a given situation from other, different perspectives, and looking
beyond the immediate situation to the long-term and indirect effects of one’s decisions and actions.Mathematics problems
calling for reasoning and argument benefit from reflection.

Resistance/ Resilience is the disposition required to maintain effort or interest in an activity in the face of difficulties encountered, the
resilience length of time or steps involved or when opposed by someone or something. Resilience is the process of adapting well in

the face of adversity, trauma, threats or significant sources of stress (American Psychological Association, 2017p14)).

Systems thinking Systems thinking is the ability to think about a system as a whole, rather than only considering the parts individually

(Sterman, 2000y15)). The student is able to situate the mathematics problem or the real-world application in a well-defined
context and articulate the relationships among the various variables defining the mathematics problem or the higher-order
real-world application.

What created a larger emphasis code for a framework dimension was a more frequent mention of it
and even more so the number of times the framework dimension was integrated with a specific
mathematics topic in a particular grade. In short, the more frequently the framework topic is mentioned
in connection with specific topics in specific grades, the larger the measure of emphasis.

The same basic approach was taken with textbooks. The coding procedure described above classified
the exercises as higher-order applications or not. Those identified as higher-order real-world
applications were further coded as to the type of quantitative reasoning required and for the inclusion
of any of the seven 21st century competencies identified in Table 1.

The figures and graphics outlined in the following section present in detail data indicating the formal
mathematics content and the three additional dimensions related to mathematics literacy as they
occurred in both the countries’ national curriculum standards document and in a lower-secondary
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textbook. Those data reflect decisions made by the country with respect to what it is that schools should
teach in mathematics. The final question we address is who makes the various decisions related to
curriculum. To address this question, we developed a form that lists 4 major areas of curriculum
including: the goals of the system, the content to be included in the instruction, the instructional
methods used in the teaching of mathematics, and development of the framework and assessment items
both within the classroom and for the country as a whole. Each of these four categories, had between
two and five sub-areas identified.

The country representative was asked for each of the 14 aspects of curriculum, to identify the amount
of influence each of five loci had on that particular decision. The five loci represented different levels
of the system with correspondingly different actors. These included: the national centre (often referred
to as the Ministry of Education or Secretary of Education), the regional school office in charge of the
curriculum, the school headmaster or principal or other school-level official in charge of the
curriculum, a formal committee of the teachers chosen for the activity, and finally the individual
teacher his or herself.

For each curriculum area and locus of control, the country representative was asked to indicate the
degree of influence that the particular office or individual had. They responded on a four-point scale
indicating: no formal control; advice and recommendation; constrain or veto/modify recommendation;
and final authority or approval.

We have chosen to present the results of the analyses as country reports. We present the data
graphically to make them more accessible to those outside of the area of mathematics such as education
leaders, government authorities, and policy analysts. The next section of this report provides details
regarding each of the figures in the report and illustrates the interpretation that goes with each of the
graphics found throughout the report.

4. Information Relative to the Various Graphics and Tables Presented throughout the Results
Section

4.1. Guide to the Mathematics Curriculum Analysis Displays

Figures 1-4 and 7-8

Algerithmic *
Geometric |
Mathematics | %

Statistical *

10
MNumber of Exercises

Notes: The light grey bars show the Range for each of the seven sets of variables. Figure 1 includes the number of topics
covered at each grade level. Figures 2-4 indicate the intensity of effort in the standards associated with reasoning and 21st
century competencies. Figures 2-4 include and represent all grades. Figures 7-8 show the number of Higher-Order Real-
World textbook exercises that were classified as reasoning and 21st century competencies. The dark grey bars show the Inter-
Quartile Range (25th percentile-75 percentile) found within the number of textbook exercises across the 19 countries and
jurisdictions. The stars show the number of higher-Order Real World exercises that are presented in each
country’s/jurisdiction’s textbook with the specific type of Quantitative Reasoning and the specific Competencies. For Figure
1, the counts for each grade are defined in terms of the MCDA Mathematics Framework.
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Figures 5-6. Textbook composition

Exercise Composition of 8th Grade Mathematics Texthooks
across 19 Countries

Higher-Order Math Applications,
1156, 2.35%

Computational Exercises
Excarelsas, 40271, 21.87%

f

Highar-Ordar Raal-
Woarld Applications, 123,
0.25%

Word Problems, 7763,
15754

Notes: Figure 6 shows the results of the classification of all of the exercises found in a country’s/jurisdiction’s eighth-grade
mathematics textbook. Figure 5 is the classification of the said exercises cumulatively across the 19 participating
countries’/jurisdiction's textbooks. For countries/jurisdictions that analysed two textbooks, they are included in Figure 5 (and
6) as an average, not separately (but each textbook is also reported separately at the end of the individual country/jurisdiction
report) in that way Figure 5 represents the distribution of type of exercises with country/jurisdiction as the unit of analysis.
The classification includes three categories which sum to 100%: Computational Exercises, Higher-Order Math Applications,
and Word Problems. The additional pie shows the two types of problems — Standard Word and Higher Order Real World —
that make up Word Problems.

Figure 9. Roles played in curriculum decision making at five education levels

Asdenn Somp— Foa waterty
s o ferrul ok i mmqh‘f aprosal
ecision Role:
{0) (1) (2) (3)
 ncccamca |
Locus of Curriculum Decisions
R Regh . — Teachers Teachers
. P — - Collectively | Individually
Goals for Pupils
By overall system completion _- ]
For intermediate stages _- | 5]
For differentiated program types _:- | e |
To be reached is a given grade E R

To apply for a specific school
Content of Instruction

.|
Course (grade level) offerings | .. |
| .

Student course assignment rules

Course content (syllabi)

Auxiliary content outside of syllabi
Methods of instruction
Textbook selection

hode /s

Examinations

1P |
Content of examinations | N 1
|

performance

|
urimmiimtilll

e rap
Ul sl

School Examination standards

Notes: Country/jurisdiction curriculum decision making involves individuals from different levels of the educational system
(the five levels, e.g. national, define the columns in the above figure) having different levels of responsibility as a part of the
general decision-making process. The four different types of responsibilities are included in the key at the top of the display
and are numbered from 0 (no responsibility) to 3 (final authority/approval). Curriculum decisions involve multiple facets
such as content, examinations, etc. We have identified 13 subcategories of the four facets which define the rows of the above
figure. Each country/jurisdiction was asked to choose the type of responsibility that each level of the education system has
for each facet.
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Figures 10 and 11. Average influence of each educational level on four general curriculum facets

National Regional School Teach_ers T(-_taf:hers
Collectively | Individually
Goals for Pupils 60% 0% 87% 87% 87%
Content of Instruction 25% 0% 100% 100% 100%
Methods of instruction 0% 0% 100% 100% 100%
Examinations 100% 0% 22% 22% 22%

Notes: Transforming the four levels of responsibility as defined in Figure 9 to their numerical equivalent (i.e., no formal role
is coded as 0, final authority/approval is coded as 3, we then calculated for each combination of education level and the four
broad curriculum facets. The results are displayed in Figure 10. The average over all 19 countries and jurisdictions is
presented in Figure 11.

Figure 12. Comparing the patterns of topic coverage over 25 years

Majority 2020
New Zealand (NZL)
1. 5213 4.5 .i6. 0. )8

TIMSS95
OECD2020

Mathematics Topic 1.2 3. /4.5 6 T &
Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation, & Errors
Common Fractions

|Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles
Measurement: Perimeter, Area & Volume
Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations
Decimal Fractions

Relation of Common & Decimal Fractions
Properties of Common & Decimal Fractions
Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry
Geometry: Transformations

|Negative Numbers, Integers, & Their Prop
Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties
Relations & Functions

Slope & Trigonometry
Real Numbers, Their Subsets & Properties
Validation & Justification

L 2% 4,508 oF &

Notes: The above juxtaposed three figures characterise topic coverage for each of grades 1-8. The rows represent the set of
topics typically covered world-wide in mathematics while the columns indicate grade level. The green cells indicate coverage
by two-thirds of the top achieving countries in TIMSS-95 — termed TIMSS A+ (Schmidt, Wang and McKnight, 20053)).
Orange cells indicate coverage by a simple majority of the 19 countries and jurisdictions in the OECD2020 study (10 or
more). Blue cells indicate specific country/jurisdiction coverage (Figure 12).
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Figure 13. Moving into the future: Coverage of topics defining a new literacy

Majority 2020
OECD2020 New Zealand (NZL)
2
2
2

TIMS595

Binary Arithmetic &/or Other Number Bases
Computational Thinking Algorithmic Mathematics 22 |2
Computer Coding (including both formal and inforn|
Vectors and Matrices

Geometric approximation forirregular shapes
Trigonometric equations and identities

Other Equations and Inequalities (guadratics, poly
Exponential Functions 1
Other non-Linear Functions

Linear, non-Linear, and Exponential for modeling gr|
Definition of discrete probability and related theor 2|2 |3
Conditional probability and Independent Events
Discreteand continuous random variables and the
Inferential Statistical Topics 1|11
Populations and their parameters
Sampling fromthe Population/Random Sampling 1|11
Estimation of parameters (e.g.mean, variance)
Definition of Correlation Coefficient

S

S P N P T
w
=~ k||| ma

E==

S G R S
LR N ER
R N R T =

Flnjwlw|wMlwleloa |~ oo &

Relationship among categorical variables (Cor|
Relationship invelving continuous variables (A
Historical Perspectives 1|1|2|2|2|2|3
Sampling distributions, standard errors,
Confidence intervals, Hypothesis testing

[T P TN T [T AN L S - - -

Relationship involving categorical and
continuous variables (ANOVA)

Notes: Like Figure 12, the rows define a set of topics and the columns grades 1-8. What is different in this table is that these
are mathematics topics that have not been commonly covered across the world in grades 1-8. These topics were identified by
consultants coming from four major sectors of the world’s economy: financial, medical, communications, and high-tech
manufacturing, as well as mathematicians and mathematics teachers. The three juxtaposed figures correspond to those in
Figure 12. The difference is that a colored cell indicates at least one country/jurisdiction intends to cover that topic at that
grade. The third set of data included represents, as in Figure 12, the results for a specific country/jurisdiction. In that case,
the colored cell means that the country/jurisdiction intended coverage of that topic at that grade. The absence of green cells
indicates no coverage of any of these topics in TIMSS95. For the OECD2020 results the orange-colored cell together with
the imbedded numbers indicate the number of countries and jurisdictions (of 19) currently covering the topic.

5. Results: Country/jurisdiction reports

This section contains the individual reports for each of the 19 countries/jurisdictions in the study. See

Table 2 below for the specific page numbers for each country/jurisdiction.
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Table 2. Country/jurisdiction reports

Countryljurisdiction

Page numbers

OECD
Australia
Estonia
Creece
Hungary
Israel

Japan

Korea

Latvia
Lithuania
Netherlands
New Zealand
Norway
Portugal
Sweden
United States

Partner
Argentina

Chinese Taipei
Hong Kong (China)

Kazakhstan

19-26
27-30
31-34
35-38
39-42
43-46
47-50
51-56
57-60
61-64
65-68
69-76
77-80
81-84
85-90

91-94

95-100
101-106
107-110
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Australia

Curriculum Standards

Index

Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

e Page 2 portrays the composition of a representative 8%
grade mathematics textbook. e ———
e Page 3 portrays the curriculum decision making authority =~ Ateriemic | %
within the educational system. Geometric *
e Page 4 portrays the mathematics topic coverage of the N
country’s/jurisdiction’s curriculum standards across
Statistical *

grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

U1z 3405 BT B S M N W WS RV W 2222 252 27 282930 3 333 M3 3 7 NI A4 Az

20 40 60 80
Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

Grade 1 * Math World *
Grade 2 * Real World *
Grade 3 * iﬂ 40 iﬂ 80
Emphasis
Grade 4 *
Crades N Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills
Grade 6 *
crades . O 24 MR NN NN AN H RN H AN R BN RN
C l:)l?llll.lllllk‘-lr *
Grade 8 * tion
| | | | veativity
| ‘ J ‘ Creativity *
10 20 J 0 Critical
Number of Topics Thinking *
][Ilr:':l‘mz(lon o
Notes for Figure 1:
o Light Greay bars show the range for the number of topics that each Reflection |
of the 19 countries/jurisdictions intended to cover. Persistence | 8
o Dark Grey bars show the Inter-Quartile Range (25" to 75" ':'_:Tmfu
Percentile) found within the broader range for the number of fﬁ..l.:f:;g *
topics that each of the 19 countries/jurisdictions intended to f f \
cover. 20 40 60 B0
Emphasis

e The stars show the number of topics that the country/

jurisdiction intended to cover at each of the grades.

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

|

Higher-Order Real-
Word Problems, World Applications,
8357, 16.47% 145, 0.29%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 2, 0.05%

Computational
Excercises, 3559,
91.96%

igher-Order

Real-World

Applications, 7,
0.18%

Word Problems,
309, 7.98%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6, 7 and 8.
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Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning

001 2 3 45 6 7 8 3 WMN 1213 MWIBIEIT

Algorithmic

‘Geometric

Mathematics

Statistical

mligh
*

T
10

Number of Excercises

Figure 8. Types of 21°' Century Competencies

3 4 5 6 7 8 9 W0 N 12 IWBWMIBB W

Communica-
tion

*

Creativity
Critical
Thinking
Information
Use
Reflection
Persistence
/Resilience

Systems
Thinking

* X

10

Number of Excercises

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.

Notes for Figures 9 & 10 (next page):

o The Australian Curriculum, Assessment and Reporting Authority (ACARA) is
responsible for the development and monitoring of the national curriculum
and the National Assessment Program. This includes the National
Assessment Program — Literacy and Numeracy (NAPLAN) which is an
annual assessment for all Australian students in Years 3, 5, 7 and 9 and
three-yearly NAP sample assessments in science literacy, civics and
citizenship, and ICT literacy for selected groups of students in Years 6 and
10. Jurisdictions, systems and schools are responsible for the
implementation of the Australian Curriculum and determine how student
learning is assessed and reported.
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0 1 2 3
o No formal role Advice &_ Const:li)r;,if\;eto or Final authority or
Decision role recommendations recommendations approval
L] | I | I [[[1[/1]]
Figure 9. Who Makes What Decisions?
Locus of Curriculum Decisions
National Regional School Teachers Teachers
Collectively Individually
Goals for Pupils
A By overall system completion I I - - -
B [For intermediate stages I I - - -
C [For differentiated programme types nj I i i “mm
D [To be reached in a given grade L] ~m i i _nm
E [To apply for a specific school [ (I Tin 3 3
Content of Instruction
F  |Course (grade level) offerings [[[1]]]]] T “Hm I I
G |Auxiliary content outside of syllabi [[[1]]]]] T “Hm I I
H [Student course assignment rules [[[1]]]]] T “Hm I I
| (Course content (syllabi) | I | I ]| I I
Methods of instruction
U [Textbook selection ] [1]1]1]] 1[111]] i
K |Instructional methods/techniques L1 | I _Ilm | I -
Examinations
L |Content of examinations [1[1]1]] _Ilm _Ilm ] | I
M |[Examination performance standards [1[1]1]] _Ilm ] L] L]
N |School Examination standards | I | I [1]1]1]] - | I
Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets
National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 20% 40% 87% 53% 53%
Content of instruction| 83% 83% 67% 67% 67%
Methods (including textbooks) 0% 17% 83% 67% 67%
Examinations| 78% 56% 56% 44% 22%
Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x) is the sum of
the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. Note. The facet Methods of Instruction includes textbook
selection as well.
Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions
National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in Figures 10 and 11,
indicates over which facets each locus has the most influence.We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards
Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Australia
OECD2020
' Topic 1.2 34567 8 123456 78 12 3 4 5 6 7 8

Whole Number: Meaning ‘ |

Whole Number: Operations

Measurement Units, Estimation & Errors
Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles
Measurement: Perimeter, Area & Volume
Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations
Decimal Fractions

Relation of Common & Decimal Fractions
Properties of Common & Decimal Fractions
Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry
Geometry: Transformations

Negative Numbers, Integers, & Their Properties
Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties
Patterns, Relations & Functions
Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New
Literacy

No. of
No. of Countries/lurisdictions N N
TIMSS95 . . Countries/ Australia
covering topics at each grade level

Jurisdictions
Mathematics Topic 12 3456 78 12 3 45¢6 78 " 3123 45%867s
Binary Arithmetic & Other Number Bases 1|2(2]|2]2 3
Computational Thinking 2222|1221 ]|2]2 3
Computer Coding 1(11|2]2 2
Vectors and Matrices 1 1 2 4 .
Geometric approx. for irregular shapes 1|1(2]|2]3 3
Trigonometric equations and identities 3|4 4
Other Equations and Inegualities 5 |10 10
Exponential Functions 112]2 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2(2(3]|a|s5|6 1|10 15
Conditional probability/Independent Events 1 1(3]a a
Discrete & continuous random variables 1|1 (1|2]2 2
Populations and their parameters 111 |2]5s 5
Random Sampling 1111|212 |[3]s 6
Estimation of parameters 2|l2|2|a]3 [
Definition of Correlation Coefficient 1|1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|1|2|2|2]|2]|3]|3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage.
The absence of green cells indicates the lack of coverage of those topics in TIMSS95.
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Revised curriculum standards*

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e  Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *
Grade 6 *

Grade 7 *

Grade 8 *

| I
10 20 30 0

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Note regarding curriculum standards:

o *The Australian Revised Curriculum Standards are the ones
categorised on this page (page 1) and page 4 of this report.
They are formally entitled “Australian Curriculum Standards -
Consultation version 2021 and were available during a 10
week open public consultation period from April to July 2021.
Further refinements have been made to the curriculum
following analysis of the consultation feedback. The final
revisions are awaiting ministerial endorsement. When endorsed,
it will become known as Australian Curriculum (version 9).

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

0 2 4 6 § W 1 W W 1 2022 2426 28 3 32 3 6 I 40 AT 46 45 49 S0 57 T4 56 S8 60 62 64 U5 69 70 72 M 76 70 00

Algorithmic *

Geometric *

Mathematics *
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| | | |
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

G2 4 6 0 W T WM W 20227 20303 34 36 W 4D 42 46 46 40 50 52 54 55 50 GO G2 64 66 68 70 72 74 76 70 00
Math World *
Real World *
| | | |
| T T T
20 40 60 80
Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

Dz 4 0 W W W 2022242 28 30 3 M I6 W 4D AZ 40 46 48 50 52 54 56 50 60 62 64 65 60 10 72 T4 75 70 00
[« ica-
ommunica *
tion
Creativity *
Critical
Thinking *
Information
; *
Use
Reflection *
Persistence
/Resilience *
Systems
Thinking *
|
|
20 40 60 80
Emphasis

Notes for Figures 2-4:

e The structure of these figures is the same as described in the note for Figure
1.

e The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8™ Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

Computational 16.18%

Exercises, 41262,
81.31%

I/
Higher-Order Real-

World Applications,
145, 0.29%

Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 2, 0.05%

Computational
Excercises, 3559,

Word Problems,

309,7.98% Real-World

Applications, 7,
0.18%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)
& 6 (country/jurisdiction specific):
o The Blue pie diagram shows the total number of different types of
exercises.
e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).
e The Orange wedge represents the number of Higher-Order Math-
World applications.
e The Yellow wedge represents the number of Higher-Order Real-
World applications.
e For countries/jurisdictions that coded 2 textbooks, the average number of
exercises of the two textbooks was used in Figures 5, 6, 7 and 8.
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Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning
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Figure 8. Types of 21*' Century Competencies
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Notes for Figures 7 & 8:

o Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

e Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.

Notes for Figures 9 & 10 (next page):

o The Australian Curriculum, Assessment and Reporting Authority (ACARA) is
responsible for the development and monitoring of the national curriculum
and the National Assessment Program. This includes the National
Assessment Program — Literacy and Numeracy (NAPLAN) which is an
annual assessment for all Australian students in Years 3, 5, 7 and 9 and
three-yearly NAP sample assessments in science literacy, civics and
citizenship, and ICT literacy for selected groups of students in Years 6 and
10. Jurisdictions, systems and schools are responsible for the
implementation of the Australian Curriculum and determine how student
learning is assessed and reported.
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0 1 2 3
Advice & Constrain, veto Final authority
Decision | No formalrole | recommendati | or modify or approval
ons recommendati
Role:
Figure 9. Who Makes What Decisions?
Locus of Curriculum Decisions
National Regional School Teachers Teachers
Collectively Individually

Goals for pupils
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Figure 10. Country/Jurisd: Relative Importance for each of the Four Facets

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 20% 40% 87% 53% 53%
Content of instruction 83% 83% 67% 67% 67%
Methods (including textbooks) 0% 17% 83% 67% 67%
Examinations 78% 56% 56% 44% 22%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence.
We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards
Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Australia (Revised)
OECD2020
Math Topic 1 2 3 4 5 6 7 8 1 2 3 45 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

Whole Number: Operations
Measurement Units, Estimation & Errors
Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles
Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations
Decimal Fractions

Relation of Common & Decimal Fractions
Properties of Common & Decimal Fractions
Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry
Geometry: Transformations

Negative Numbers, Integers, & Their Properties
Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties
Patterns, Relations & Functions
Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New
Literacy

No. of
No. of Countries/lurisdictions 0.0

TIMSS95 Countries/ Australia (Revised)

covering topics at each grade level o
Jurisdictions

covering

Mathematics Topic 1 2 3 45 6 7 8 12 3 2 3 4 5 6 7 8

Binary Arithmetic & Other Number Bases

3

Computational Thinking 2(2|2

SR
N[N~

Computer Coding

Vectors and Matrices

[V IS S O VL S
N R RN

Geometric approx. for irregular shapes

Blw NN NN
W RN W

Trigonometric equations and identities

Other Equations and Inequalities

Exponential Functions 1

N
N

Other non-Linear Functions

o ]m o |win

Linear, non-Linear, and Exponential

o
a

Definition of discrete probability 22|13

,..
B
8

-

«

Conditional probability/Independent Events

Discrete & continuous random variables

Populations and their parameters

Random Sampling 111

(O [ Y N Y
N R [Rr R =]

s

Estimation of parameters

Bl |w]n|n|w

Definition of Correlation Coefficient

Contingency Tables

Regression

W r || |w|(a|[a|s|s

Historical Perspectives 1(1(2(2]2]|2|3

Sampling dist., Standard errors, Significance testing

OO |W(k (== o N

ANOVA: Relationship involving categorical variables

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority

within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

0% 2 3 405 6 7T B 9 W N W LW S %6 W W 1920 202220 2425 2 27 25 2930 3 32 33 M4 35 96 I 3 33 40 41 62

Grade 1 *
Grade 2 *
Grade 3 *
Grade 4 +*
Grade 5 +*
Grade 6 *
Grade 7 *
Grade 8 *
| | | |
T | j \
10 20 0 40

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75%
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

Algorithmic *

Geometric *
Mathematics *
Statistical *

| | | |
| I | I
20 40 50 80

Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

0 2 4 B % W U W B 18 5022 24 2628 0 32 M 36 35 40 42 44 46 43 50 52 54 56 55 60 B2 64 66 69 70 72 T4 7R 78 80

Math World *

Real World )

20 40 &0 80
Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

B2 46 BN R W W W 2022 24 26 20 30 3 3 I 30 4D AZ 44 46 4B 50 52 54 56 S0 63 62 64 G 68 10 T2 74 76 10 80

Communica.

tion s

Creativity *
Critical
Thinking
Information
Use
Reflection *

Persistence
/Resilience

Systems
Thinking

| |

I I

20 40 60 80
Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

/

Standard Word
Problems, 8212,

Computational 16.18%

Exercises, 41262,
81.31%

/

Higher-Order Real-
World Applications,
145, 0.29%

—

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 151, 5.55%

dard Word

Problems, 221,
8.13%

~

Word Problems,
227,8.35%

Computational
Excercises, 2342,
86.10%

Higher-Order Real-World
Applications, 6, 0.22%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):
o The Blue pie diagram shows the total number of different types of
exercises.
e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).
The Orange wedge represents the number of Higher-Order Math-
World applications.
The Yellow wedge represents the number of Higher-Order Real-
World applications.
e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

Unclassified

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning

o1 2 3 4

5 6 7 8 9 10 1 12 13 ¥ 15 16 17

Algorithmic

Geometric

Mathematics

Statistical

1

*

Communica-
tion
Creativity
Critical
Thinking
Information
Use
Reflection
Persistence
/Resilience

Systems
Thinking

Notes for Figures 7 & 8:

1 2 3 4

T
10

Number of Excercises

Figure 8. Types of 21°' Century Competencies

5 6 7 8 9 W M 12 13 14 15 16 17

-

10

Number of Excercises

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.




Curriculum Decision Making

Figure 9. Who Makes What Decisions?
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0 1 2 3
No formal Advice & COZ:t;?;Z’i f\;eto Final authority
Decision role recommendations recommendatio or approval
Role:
. Teachers Teachers
National School Collectively Individually

Goals for pupils

A

By overall system completion

B

For intermediate stages

C

For differentiated programmetypes

D

ITo be reached in a given grade programme types

E

To apply for a specific school

Content of instruction

F

Course (grade level) offerings

H

Student course assignment rules

H

Course content (syllabi)

Auxiliary content outside of syllabi

Methods of instruction

J

Textbook selection

[T

I glmiglgl | EEE|E

K

Instructional methods/techniques

Examinations

L

Content of examinations

| | W || W

M

Examination performance standards

N

School Examination standards

a| | [l I IRl

ol |

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

—
D

[V

o

=

D

o

w

National Regional School Teachers
Collectively Individually
Goals for pupils 20% 40% 87% 53% 53%
Content of instruction| 83% 83% 67% 67% 67%
Methods (including textbooks) 0% 17% 83% 67% 67%

Examinations|

56%

44%

22%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerato:
assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. The facet

Methods of Instruction

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

1 (x) is the sum of the values
includes textbook selection as well.

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils 52% 24% 40% 29% 33%
Content of instruction| 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in Figures 10 and 11,
indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards
Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMS595 Majority Estonia
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning ‘

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Simil

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of
the 19 countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Real Numbers, Their Subsets & Properties

Figure 13. Moving into the Future: Current Coverage of Topics
Defining a New Literacy

LN
IS5g Moo Countrics !l us sdiction s N
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Ca 2fzfzz[a|2]z]2 3
C NTRRERE 2
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B EE 3
3|4 4
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1z ]z 2
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L s[5 5
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Est Tlzlz|a]|z 3
D= 11 1
: 1 1
R 1 i
ilr)jzflz)zlz|=21]2 3
0
0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the
number of countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction
coverage. The absence of green cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index
e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8t

grade mathematics textbook.

e Page 3 portrays the curriculum decision-making
authority within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each
Grade

B 12345 6T INNENUERY ENANEROMNARUADNARDHE RN N D W A2

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that
each of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25t to 75t
Percentile) found within the broader range for the number
of topics that each of the 19 countries/jurisdictions intended
to cover.

e The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

Algorithmic *

Geometric *

Mathematics *

Statistical *

2 “ w %
Emphasis
Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

I R R T

Math World *

Real World *
| | |
20 40 &0 80
Emphasis

Figure 4. Degree of Emphasis for the Coverage of
21st Century Competencies/Skills

® 2 4 B 8 W R MM W02 268 N N M 30 40 AT 44 46 48 B0 NI 0 %0 60 62 B4 05 0O 0 T MU MR B0
Communica
*
lion
Creativity *
Critical
Thinking *
Information
. *
Use
Reflection *
Persistence
/Resilience [
Systems
Thinking *
| | |
| | |
20 40 60 80
Emphasis

Notes for Figures 2-4:

e The structure of these figures is the same as described in the note for
Figure 1.

e The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the
country/jurisdiction reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

Computational 16.18%

Exercises, 41262,
81.31%

AR 4
Higher-Order Real-

‘World Applications,
145, 0.29%

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 16, 1.60%

Computational

| Exercises Excercises,
697, 69.91%

y_—

Higher-Order Real-World
Applications, 3, 0.30%

Notes for Figures 5 (total number of exercises across all

countries/jurisdictions) & 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types
of exercises.

o The Grey pie diagram shows the number of standard word
problems (an expansion of the light-blue wedge).

o The Orange wedge represents the number of Higher-Order
Math-World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures
5,6,7 and 8.
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Characteristics of Higher-Order Real-
World Application Textbook Exercises

Figure 7. Types o]: Q‘uamrfltatlve Reasoning

8 3 W 1M 12 13 14 15 1% T

Algorithmic

Geometric

Mathematics
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T
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Number of Excercises

Figure 8. Types of 215t Century Compg'tencies

4 5 & 7T & 3 10 11 12 13 14 15

Communica-
tion
Creativity
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Thinking
Information
Use

Reflection

Persistence
/Resilience

Systems
Thinking

10

Number of Excercises

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-
World application exercises of each type for each
country/jurisdiction.

e Dark Grey bars show the Inter-Quartile Range (25t to 75t
percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

e The stars show the number of Higher-Order Real-World application
exercises of each type that are included.



Figure 9. Who Makes What Decisions?

Curriculum Decision Making
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0 1 2 3
Advice & Constrain, veto or | ;1) 2uthority or
Decisi No formal role recommendations modify approval
(ECIISIOH recommendations PP
ole:

L

. . Teachers Teachers

National Regional School Collectively Individually
Goals for pupils
IA  [By overall system completion - ] | l [ | W]
B |[For intermediate stages I ] | ‘ [ | ]
C  [For differentiated programme types - :’ | ‘ | | ‘:]
D |To be reached in a given grade - :’ | ‘ | | ‘:]
IE |To apply for a specific school - :’ | ‘ | | ‘:]
Content of instruction
IF |Course (grade level) offerings i ] | \ \ | ]
G [Student course assignment rules 1 ] | ‘ | | [ 1]]1]]
H  ICourse content (syllabi) [[T11]]] ] | ‘ | | ]
[ JAuxiliary content outside of syllabi I ] | ‘ | | ]
Methods of instruction
U [Textbook selection I ] | ] l | ]
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Examinations
L [Content of examinations - — [—“—] - _
M |[Examination performance standards - :’ | ] [ | S
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Figure 10. Country/Jurisdictions: Relative Importa

nce for each of the Four Facets

National Regional School Teachers [Teachers
Collectively Individually
Goals for pupils| 100% 0% 0% 0% 0%
Content of instruction 83% 0% 0% 0% 25%
Methods (including textbooks) 67% 0% 0% 17% 50%
Examinations 67% 0% 0% 67% 44%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x) is the sum of the
values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Avera

ged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils{52% 24% 40% 29% 33%
Content of instruction}46% 19% 43% 42% 53%
Methods (including textbooks)28% 18% 55% 50% 74%
Examinations|55% 16% 30% 40% K41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in Figures 10 and 11,
indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Greece
OECD2020
Mathematics Topic 1 2 3 45 6 78 1 23456 78 1 2 3.4 5 6 7 8

Whole Number: Meaning

Whaole Number: Operations
Measurement Units, Estimation & Errors
Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles
Measurement: Perimeter, Area & Volume
Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations
Decimal Fractions

Relation of Common & Decimal Fractions
Properties of Common & Decimal Fractions
Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry
Geometry: Transformations

Negative Numbers, Integers, & Their Properties
Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties
Pattems, Relations & Functions
Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple
majority of the 19 countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a
New Literacy

s e, owied  Gresce
Jurisdictions
Mathematics Topic 1 2 3 456 78 123 456738 "™ 453456738
Binary Arithmetic & Other Number Bases 1l2|2|2](2 3
Computational Thinking 22221 |1]2{2 3
Computer Coding 1|1]|1]2]|z2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for iregular shapes 1j1]2]2(3 3
Trigonometric equations and identities 3[4 4
Other Equations and Inequalities 5|1 10
Exponential Functions 122 2
Other non-Linear Functions 5|8 9 -
Linear, non-Linear, and Exponential 5|6 [
Definition of discrete probability 2(2|3|4|5(6|n|w 15
Conditional probability/Inde pendent Events 1 13[4 4
Discrete & continuous random variables 1|1]|1]2(2 2
Populations and their parameters 1|1]|1]2]5s 5
Random Sampling 11111 f1]3]>s 6
Estimation of parameters 2|2(2)|4]3 [}
Definition of Correlation Coefficient i[1 1
Contingency Tahles 1 1
Regression 1 1
Historical Perspectives 1f1]2|2|2]2|3]|3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column
indicates the number of countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific
country/jurisdiction coverage. The absence of Green cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

9012 3 45 B 7T B3 WM N WA MIS G W9 1920 2 22232 76 T2 NI M I T WA A Az

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

| | | |

| ! |
10 20 Ju %0
Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Note for Curriculum Standards:

e Hungary adopted a new mathematics curriculum for grades 1, 5
and 9 in 2020, but the 8th grade textbook in this report is based
on the 2012 National Curriculum.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

02 4 B 8 W WG B I 22 P4 76 78 30 92 34 6 I 4D 47 44 46 48 50 52 54 6 50 60 62 64 66 68 70 72 74 76 70 90
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

@ 2 4 6 B W W W W I 202279 78 70 I 37 34 I I 40 47 44 45 49 50 57 54 56 S0 60 62 64 66 63 70 72 74 76 70 90

‘Communica
tion
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Creativity *

Critical
Thinking
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Use
Reflection *
Persistence
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Systems
Thinking

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
L.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5.
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

. 16.18%
Computational

Exercises, 41262,
81.31%

W/

Higher-Order Real-

‘World Applications,
145, 0.29%

Word Problems,
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Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 46, 1.68%

Computational
Exercises Excercises,
2405, 87.93%

Higher-Order Real-
World Applications,
8, 0.29%

Word Problems,
284, 10.38%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6, 7 and 8.
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Totals Over All Participants’

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning
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Figure 8. Types of 21*' Century Competencies
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Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.

Note for Textbook:

e Hungary adopted a new mathematics curriculum for grades 1, 5 and 9 in
2020, but the 8th grade textbook in this report is based on the 2012
National Curriculum.
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

—
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w

National Regional School Teachers
Collectively Individually
Goals for pupils| 67% 0% 100% 87% 87%
Content of instruction 50% 0% 100% 100% 100%
Methods (including textbooks) 17% 0% 67% 83% 100%
Examinations 67% 0% 67% 67% 67%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x) is the sum of the
values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. Note. The facet Methods of Instruction includes textbook selection as

well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations, 55% 16% 30% 40% 4%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in Figures 10 and 11,

indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards
Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Hungary
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages
Proportionality Concepts
Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties

I

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New

.
Literacy
Tivssss, A TITISTIT™ ot Hungary
Mathematics Topic 1 2 3 4 5 6 7 8 12 3 4 5 6 7 8 covering 1 2 3 4 5 6 7 8

Binary Arithmetic & Other Number Bases 1(2|2|2]|2 3 q
Computational Thinking 2|2 (2|21 |1|2]|2 3

Computer Coding 1(1|1]2]|2 2

Vectors and Matrices 1 1 2 4

Geometric approx. for irregular shapes 1(1|2|2]|3 3

Trigonometric equations and identities 3|4 4

Other Equations and Inequalities 5 |10 10

Exponential Functions 1|22 2

Other non-Linear Functions 5|8 9

Linear, non-Linear, and Exponential 5|6 6

Definition of discrete probability 2|2 (3|45 |6 11|10 15

Conditional probability/Independent Events 1 1|3 |a 4

Discrete & continuous random variables 1)1 |1[2]2 2

Populations and their parameters 1 (1]|1]2|s 5

Random Sampling 1|1 |1|1|1]|13|5 6

Estimation of parameters z2|2(2]|a]|3 6

Definition of Correlation Coefficient 1|1 1

Contingency Tables 1 1

Regression 1 1

Historical Perspectives 12]|2|2|2|3]|3 3

Sampling dist., Standard errors, Significance testing 0

ANOVA: Relationship involving categorical variables 1] ‘ ‘ | | ‘ ‘ ‘

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e  Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

9012 3 45 B 7T B3 WM N WA MIS G W9 1920 2 22232 76 T2 NI M I T WA A Az

Grade 1 J

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *
Grade 8 +*

1|0 2|O JU 40

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

@ 2 4 B 8 W 12 W % W A0 22242620 90 9 M W I 40 4T 44 46 49 50 52 54 56 SO 60 62 B4 66 60 70 72 74 76 78 80

Algorithmic H*

Geometric *
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1 T
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

@ Z 4 B § W W W W2 00T M I I A0 AT 44 45 48 50 52 54 56 50 60 62 64 66 60 7D 7Z 74 6 78 0O
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Real World *

20 40 60 80
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

@ 2 4 B 8 W 1 W % 1 20 22 24 78 28 30 32 34 36 35 40 42 44 46 43 50 52 54 56 SA 60 62 64 66 68 M 72 74 6 78 50

C ica-
ommunica *
tion
Creativity *
Critical
Thinking *
Inv!‘m‘mnlion *
Use
Reflection *
Persistence
/Resilience *
Systems
Thinking B
20 40 0 80
Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
L.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

o The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 5. Totals Over All Participants’ Figure 7. Types of Quantitative Reasoning
Textbooks

Higher-Order Math A]gorlt}umc
Applications, 1125, 2.22%

Standard Word
Problems, 8212, .
i 16.18% Mathematics - *
Computational

Geometric

Exercises, 41262,
81.31% . e
Statistical

AR 4

L]

Higher-OrderReal- l 0
Werd Problems, World Applications,

8357, 16.47% .
: 145, 0.29% Number of Excercises

Figure 8. T ypes o[ 21 Centur}y Competencies

3 4 5 & T 8 0 1 1213 4 15 16 17

Figure 6. Country/Jurisdiction Textbook .
Communica- >
tion
Higher-Order Math
A7 Applications, 170, 4.98% Creativity I *
Critical 3
Thinking
Computational : Information
Exercises Excercises, Word Problems, U *
2411, 70.58% se
\ Reflection I +*
Persistence I
Higher-Order Real-World .
Applications, 14, 0.41% /Resilience
Svstems
- *
Thinking
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) !
& 6 (country/jurisdiction specific): 10
e The Blue pie diagram shows the total number of different types of Number of Excercises
exercises.
e The Grey pie diagram shows the number of standard word problems Notes for Figures 7 & 8:

(an expansion of the light-blue wedge).

« The Orange wedge represents the number of Higher-Order Math- e Light Grey bars show the range for the number of Higher-Order Real-World

application exercises of each type for each country/jurisdiction.

World applications. . .
e The Yellovs 13ivedge represents the number of Higher-Order Real- * Dark Grey bars show the Inter-Quartile Range (25™ to 75" percentile).
World applications e Special case: in cases where the majority of the country’s/jurisdiction’s

o For countries/jurisdictions that coded 2 textbooks, the average values were 0, the light grey par encompasses the dark grey ba'r.
number of exercises of the two textbooks was used in Figures 5, o The stars show the number of Higher-Order Real-World application

6.7 and 8 exercises of each type that are included.
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Figure 9. Who Makes What Decisions?

Decision Role:
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Curriculum Decision Making

EDU/WKP(2022)6 | 41

2

3

No formal role

Advice &
recommendation

Constrain, veto or modify
recommendations

Final authority
or approval

L]

L

National

Regional

School

Teachers
Collectively

Teachers
Individually

Goals for pupils

A

By overall system completion

For intermediate stages

For differentiated programme types

To be reached in a given grade

B
C
D
E

To apply for a specific school

Content of Instruction

F

Course (grade level) offeringS

G

s Student course assignment rules

H

ICourse content (syllabi)

Auxiliary content outside of syllabi

Meth

ods of instruction

J

Textbook selection

K

Instructional methods/techniques

Examinations

L

IContent of examinations

AL ]

il
il

M

Examination performance standards

N

ISchool Examination standards

"0 T R R

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School C-I:IEIZ i?ii':y Ir;r;ii(i::s;:y
Goals for pupils| 100% 0% 0% 0% 0%
Content of instruction| 92% 17% 25% 0% 25%
Methods (including textbooks) 50% 17% 83% 83% 50%
Examinations 56% 22% 67% 67% 67%

Notes. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (X)
is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. The facet Methods of Instruction
includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction| 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations 55% 16% 30% 40% 4%

Notes for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in
Figures 10 and 11, indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the study of
curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Israel
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts
Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New
Literacy

. T No. of
TIMSs95 coveing oo s o gr el €U lsrael
Jurisdictions
Mathematics Topic 12 3 456 78 123456738 M 3534534678
Binary Arithmetic & Other Number Bases 12222 3
Computational Thinking 222|211 ]|2]2 3
Computer Coding 1|1|1]2]2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1|1|2]2]3 3
Trigonemetric equations and identities 3| a 4
Other Equations and Inequalities 5 |10 10
Exponential Functions 1|22 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5(6 6
Definition of discrete probability 2|2 |3|a|5]|6 11|10 15
Conditional probability/Independent Events 1 1|34 4
Discrete & continuous random variables 1|1|1]2]2 2
Populations and their parameters 1|1|1[2]5 5
Random Sampling 1|1 |1|1|1]1|3|s 6
Estimation of parameters 2|2(2]|4]3 6
Definition of Correlation Coefficient 1|1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|1|2|2(2]2|3]|3 3
Sampling dist., Standard errors, Significance testing )
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e  Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

Grade 1 -
Grade 2 *

Grade 3 *

Grade 4 *
Grade 5 *
Grade 6 *
Grade 7 *
Grade § *

1'0 20 Sﬁ 40
Mumber of Topica

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

e The numbers presented in Figure 1 are based on data from the
coding of the MCDA Framework and as a result are not
associated with changes made to Figure 12.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

Algorithmic *

Geomelric *
Mathematics *
Statistical *
| | |
I | I
20 40 60 80
Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

Communica
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tion
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Thinking *
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*
| | !
I T T
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Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

l

Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

/

Higher-Order Real-
‘World Applications,
145, 0.29%

-

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 14,1.77%

Standard Word
Problems, 199,

Computational
Excercises, 577,
72.95%

Higher-Order Real-

World Applications, 1,

Word Problems, 0.13%

200, 25.28%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

Unclassified

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning
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Figure 8. Types of 21°' Century Competencies

2 3 4 5 68 7T 8 9 10 M 12 13 W 15 16 17

Communica-
tion

Creativity
Critical
Thinking

Information
Use

Reflection

Persistence
/Resilience

Systems
Thinking

T
10

Number of Excercises

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

e Dark Geay bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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Decision Role:
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Figure 9. Who Makes What Decisions?

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils
A [By overall system completion m b o ] ]
B [For intermediate stages - ._—_| ‘ ‘ ‘ | m
C  [For differentiated programme types I . ‘ ‘ ‘ | ]
D [To be reached in a given grade - ._—_| ._—_| '_—_l m
IE  [To apply for a specific school ] N [ ] ]
Content of instruction
F |Course (grade level) offerings T ) M I mm
G [Student course assignment rules I . I i I
H [Course content (syIIabl) l—j I:- - _ _
1 |Auxiliary content outside of syllabi o I I i I
Methods of instruction
J [Textbook selection [T} mm ‘ ‘ ‘ | ]
K [Instructional methods/techniques . mm I i | [[1T1]
Examinations
L [Content of examinations . ) ] ) Em
M [Examination performance standards
ardarde [ L | I L ]
N [School Examination o . I i I
Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets
National Regional School | Teachers Collectively Teachers Individually
Goals for pupils 80% 33% 33% 0% 0%
Content of instruction 67% 50% 100% 67% 67%
Methods (including textbooks) 67% 67% 33% 33% 50%
Examinations 33% 33% 44% 44% 67%

Notes: The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x)
is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. The facet Methods of Instruction
includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Collectively Teachers Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction| 46% 19% 43% 42% 53%
Methods (including textbooks)| 28% 18% 55% 50% 74%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in
Figures 10 and 11, indicates over which facets each locus has the most influence. Given Japan’s Ministry of Education’s request for changes in
Figure 9, Figure 11 does not include their revised data. We acknowledge David E. Wiley’s contribution to the study of curriculum decision

making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Japan
OECD2020
Mathematics Topic 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

‘Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

‘Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity
Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties

l:lAdded l:lkemnved
Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19

countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage. At the request of the Japanese Ministry of Education, changes
were made to the data collected at the original work session. The modifications are identified by a change in the color of each cell for which a
change was requested. The new colors for each modified cell are indicated by the key below Figure 12.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of
No. of Countries/lurisdictions 0.0

TIMSS95 Countries/ Japan

covering topics at each grade level

Jurisdictions
Mathematics Topic 1 2 3 45 6 7 8 1 23 45 6 7 8 O 2 3 45 6 7 8
Binary Arithmetic & Other Number Bases 102222 3
Computational Thinking 2|2zf2]2(1|1]2]|2 3
Computer Coding 11122 2
Vectors and Matrices ;| 1 2 4
Geometric approx. for irregular shapes 11223 3
Trigonometric equations and identities 3| a 4
Other Equations and Inequalities 5 | 10 10
Exponential Functions 1|22 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2(2(3|4|5]|6 11|10 15
Conditional probability/Independent Events 1 13| a 4
Discrete & continuous random variables 11122 2
Populations and their parameters 11125 5
Random Sampling 1|1f(1]1({1]|1|3]|5 6
Estimation of parameters 2| 2(2]|a|3 6
Definition of Correlation Coefficient 1|1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|1f(2]2(2]|2|3]|3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

@012 3 4 5 6 7 8 9% MW W H W W W YIN 202223 242526 27202930 T 12 3 345 I I W I A0 41 42

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

|
‘ 3
10 20 0 40
Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

D 2 4 B B W W W W W 02224 2 20 I I2 M I I9 A0 4Z 44 46 46 SO 52 54 56 S0 B0 62 64 65 5O 70 72 M4 76 78 60

Algorithmic *

Geometric *

Mathematics *

Statistical *
| | |
[ [ |
20 40 60 80

Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

52 4 6 B M T W W 20222 7 70 WM T M I 40 42 44 46 4B 50 52 G4 N6 50 60 62 G4 G668 T0 12 74 75 78 b
Math World *
Real World *
| I
20 40 60 80
Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

0 2 4 & B W @2 W W B 20 22 24 26 28 30 32 34 36 35 40 42 44 45 48 50 52 54 S 58 60 62 64 66 68 0 12 74 78 T 80
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ommunica *

tion
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Thinking *
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nformation *

Use

Reflection *
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/Resilience *

Systems

Thinking *
| | | |
| I | I
20 40 60 80

Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5.
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

Computational 16.18%

Exercises, 41262,
81.31%

/

Higher-Order Real-
World Applications,
145, 0.29%

e

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 7, 0.58%

Computational
Exercises Excercises,
1068, 87.90%

140, 11.52%

Higher-Order Real-World
Applications, 3, 0.25%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

Unclassified

Totals Over All Participants’

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. T, ypes qu Qsm.mstifative Reasonin

1% 16 17

T & % 10 11 12 13 1
Algorithmic I
Geometric -
Mathematics -
Statistical -

10

Figure 8. T ypes 10f2 ZJS: Cs'ezztyiy Competencies

9 W o122 13 4 15 16 T

Communica-
tion
Creativity
Critical
Thinking
Information
Use

Reflection

Persistence
/Resilience

Systems
Thinking

T

10

Number of Excercises

Notes for Figures 7 & 8:

o Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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Decision No formal Advice & Constrain, veto or | gina| authority
Role: role recommendations modify or approval
remmmgndzkm]
Figure 9. Who Makes What Decisions?
National Regional School Teachers Teachers
Collectively Individually
Goals for pupils

A [By overall system completion |
For intermediate stages ]

For differentiated programme types

|
|

B
C
D

To be reached in a given grade

E

To apply for a specific school

Cont

ent of instruction

F

Course (grade level) offerings

G

Student course assignment rules

H

Course content (syllabi)

Auxiliary content outside of syllabi

Meth

ods of instruction

J

ITextbook selection
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Instructional methods/techniques

Examinations
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L [Content of examinations
M [Examination performance standards
N [School Examination standards
Figure 10. Country/Jurisd: Relative Importance for each of the Four Facets
National Regional School Teachers
Collectively Individually
Goals for pupils| 13% 67% 67% 53% 53%
Content of instruction 42% 50% 58% 67% 67%
Methods (including textbooks) 17% 17% 67% 100% 100%
Examinations 11% 33% 78% 78% 78%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence.
We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards
Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMS595 Majority Korea
OECD2020
Mathematics Topic l 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New
Literacy

s T st Korea
Jurisdictions
Mathematics Topic 1 2 3 45 6 7 8 1 2 3 45 6 7 8 covering 1 2 3 4 5 6 7 8
Binary Arithmetic & Other Number Bases 1(2(2]|2]2 3
Computational Thinking 2|22 |2|1|1]|2]2 3
Computer Coding 1(1(1]|2]2 2
Vectors and Matrices 1 1 a 4
Geometric approx. for irregular shapes 112|233 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5 |10 10 -
Exponential Functions 1 (212 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|86 6
Definition of discrete probability 2 (2|3 |4a|5(6]|11]|10 15 _
Conditional probability/Independent Events 1 1(3]a 4
Discrete & continuous random variables 1|1 (|1]2]2 2
Populations and their parameters 1(1(1]|2]5 5
Random Sampling 11|11 |1|1|[3]s 6
Estimation of parameters 2|2 (2|43 6
Definition of Correlation Coefficient 1(1 1 -
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 112|2|2|2(3]3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Latvia

Curriculum Standards

Index

Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

e Page 2 portrays the composition of a representative 8™

grade mathematics textbook. e
e  Page 3 portrays the curriculum decision-making authority — Atoritimic | 5

within the educational system. Ceometnc N
e Page 4 portrays the mathematics topic coverage of the

country’s/jurisdiction’s curriculum standards across Mathematics *

grades 1-8 in comparison to the 1995 TIMSS A+ Statistical "

benchmark curriculum. } | |

20 40 60 80
Emphasis

Figure 1. Number of Topics to be Covered at each Grade

@012 3 4 5 6 7 8 9% MW W H W W W YIN 202223 242526 27202930 T 12 3 345 I I W I A0 41 42

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

Grade 1 *
Math World | %
Grade 2 *
Real World *
Grade 3 * | |
EIO 40 6IO 80
Grade 4 * Emphasis
N . . st
Grade s * Figure 4. Degree of Emphasis for the Coverage of 21
Grade s * Century Competencies/Skills
Grade 7 * 02 4 6 B W 2 % 1820 22 24 26 28 30 92 54 36 30 40 42 44 45 46 50 52 54 56 5 60 62 64 66 68 70 12 T4 78 T8 60
Grade 8 * Communica- <
tion
| |
:‘o 20 Jo 40 Creativity *
Number of Topics
Critical
Thinking *
Information
Use ve
Reflection *
Persistence
/Resilience *
Systems
Thinking *
| | | |
. | I | I
Notes for Figure 1: 20 40 60 80

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 5. Totals Over All Participants’ Figure 7. Types of Quantitative Reasoning
Textbooks o 1 2 3 4 5 6 7T 8 3% 10 1 1213 14 15 16 17

Higher-Order Math A.lgu rithmic
Applications, 1125, 2.22%

/

Geometric

Standard Word
Problems, 8212,

p— Mathematics

Computational
Exercises, 41262,
81.31%

Statistical
Higher-Order Real- 10
Word Problems, wWorld Applicati .
8357, 16.47% m145_p:_;;},‘f°"5’ Number of Excercises

Figure 8. Types of 21*' Century Competencies

2 3 4 5 9 10 1 12 13 14 15 16 17
Figure 6. Country/Jurisdiction Textbook
Communica-
tion
Higher-Order Math
/ Applications, 45, 4.12% Creativity I
reativi
I
Critical I
Standard Word Thinking
Computational R Information
Excercises, 820, Use
75.05%
/ Reflection -
y =
I Persistence
Word Problems, Higher-Order Real-World /Resilience
228,20.83% Applications, 9, 0.82%
Systems
Thinking
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) T
& 6 (country/jurisdiction specific): 10
e The Blue pie diagram shows the total number of different types of
exercises. Number of Excercises
e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge). Notes for Figures 7 & 8:
° Th$V0rell(1ilge “ll.ec{gé represents the number of Higher-Order Math- e Light Grey bars show the range for the number of Higher-Order Real-World
orld applications. . application exercises of each type for each country/jurisdiction.
* The Yellow w'edgfz represents the mumber of Higher-Order Real- o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).
World applications.

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.
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Figure 9. Who Makes What Decisions?
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2

3

No formal role

Advice &

Constrain, veto or
modify

Final authority or

Decision recommendations recommendations approval
Role:
National Regional School Teachers Teachers
Collectively Individually

Goals for pupils

A By overall system completion

B [For intermediate stages

C [For differentiated programme types

D [To be reached in a given grade

E [To apply for a specific school

Content of instruction

F |Course (grade level) offerings

G [Student course assignment rules

H [Course content (syllabi)

| [Auxiliary content outside of syllabi

Methods of instruction

J [Textbook selection

K" [Instructional methods/techniques

Examinations

L [Content of examinations

M [Examination performance standards

N [School Examination standards
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 60% 67% 87% 67% 67%
Content of instruction 25% 0% 75% 67% 100%
Methods (including textbooks) 17% 0% 67% 67% 83%
Examinations| 78% 0% 11% 33% 33%

Notes The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is
x/15.The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations, 55% 16% 30% 40% 4%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence. We acknowledge David E.
Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMS595 Majority Latvia
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning ‘ |

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whale Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties ‘

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority‘of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of Countries/Jurisdictions covering
TIMSS95

topics at each grade level No. of Countries/ Latvia

Jurisdictions

Mathematics Topic 12 3 45 6 7 8 1 2 3 456 7 8 covering 1 2 3 4 5 6 7 8

Binary Arithmetic & Other Number Bases 1 (22|22 3
Computational Thinking 2|2 (2|2 |1]1]|2]2 3
Computer Coding 101|122 2
Vectors and Matrices 1 ;| 2 4
Geometric approx. for irregular shapes 1(1|2]2|3 3
Trigonometric equations and identities 34 4
Other Equations and Inequalities 5 | 10 10
Exponential Functions 1|2 |2 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 516 6
Definition of discrete probability 2(2(3|a|5|6 11|10 15
Conditional probability/Independent Events 1 1|3 |a 4
Discrete & continuous random variables 11122 2
Populations and their parameters 1(1|1|2]|s 5
Random Sampling 1 (2|22 |2|[21|3]s5s 6
Estimation of parameters 222|443 6 _:
Definition of Correlation Coefficient 11 1
Contingency Tables ;| 1
Regression 1 1
Historical Perspectives 122 |2]|2|3]|3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number
of countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence
of green cells indicates the lack of coverage of those topics in TIMSS95.
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8th Grade Textbook Exercises: Book 1

Exercise Composition of

Characteristics of Higher-
Textbooks

Order Real- World Application

. Textbook Exercises
Figure 5. Totals Over All

Participants’ Textbooks Figure 7. Type of Quantitative
Higher-Order Math Reasoning

Applications, 1125, 2.22%

!

o0 1 2 3 4 5 6 7T & 3 10 11 12 13 14 15 16 117

Standard Word Algorithmic I

Problems, 8212,
8 5 16.18%
(.nm.putatmnal Geometric
Exercises, 41262,

81.31%
/ venemcic | [ %
—_—
Higher-Order Real- Statistical -

Word Problems, World Applications,
8357, 16.47% 145, 0.29%

T
10

Number of Excercises

Figure 8. Type of 21st Century
Figure 6. Country/Jurisdiction Competencies

Textbook

‘Communica-
Higher-Order Math

4= Applications, 58, 6.16% tion

Creativity

—_—

Critical
Standard Word Thinking
Problems, 244,

25.93% Information

Use

Computational
Exercises Excercises, Word Problems,
627, 66.63% 256, 27.21%

Reflection

/' . Persistence
/Resilience

Higher-Order Real-World Syst

Applications, 12, 1.28% ystems

Thinking

T
i0

Number of Excercises

Notes for Figures 5 (total number of exercises across all
countries/jurisdictions) & 6 (country/jurisdiction specific): Notes for Figures 7 & 8:
e The Blue pie diagram shows the total number of different .

types of exercises. e Light Grey bars show the range for the number of

e The Grey pie diagram shows the number of standard word Higher-Order Real-World application exercises of

problems (an expansion of the light-blue wedge). cach type for each country/]urlsdlcthn. 0

e The Orange wedge represents the number of Higher- ° Darka ey bar§ show the Inter-Quartile Range (25
Order Math-World applications. to 75_ p ercenFlle). L.

e The Yellow wedge represents the number of Higher- * Special ’c asc: In cases ’where the majority Of, the
Order Real-World applications. country’s/jurisdiction’s values were 0, the light grey
bar encompasses the dark grey bar.

. The stars show the number of Higher-Order Real-
World application exercises of each type that are
included.

o For countries/jurisdictions that coded 2 textbooks, the
average number of exercises of the two textbooks was
used in Figures 5, 6, 7 and 8.
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8th Grade Textbook Exercises: Book 2

Exercise Composition of Textbooks Characteristics of Higher-Order
Real- World Application Textbook

Figure 5. Totals Over All Participants’ Exercises
Textbooks

PP Figure 7. Type of Quantitative Reasoning

Applications, 1125, 2.22%

0 1 2 3 45 6 T B 8 101 1213 M4 15 16 W

Algorithmic | J
Computational

Exercises, 41262, | |
B \ T Geometric *

L/ .

Mathematics *
Higher-Order Real-
Word Problems, ‘World Applications,

8357, 16.47% 145, 0.29% Statistical *

T
10

Number of Excercises

Figure 6. Country/Jurisdiction Textbook  Figure 8. Type of 2Ist Century

Competencies
Applications, 32, 2.57%
Communica-
/ tion *
Computational Creativity | 9
Exercises Excercises,
1012, 81.42% 199, 16.01% Critical N
- Thinking
- / ]nfnmlaIn"vnn ]
se
Higher-Order Real-World Reflection | ¢
Applications, 6, 0.48%
Persistence
/Resilience x
Systems
Thinking [
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) T
& 6 (country/jurisdiction specific): 10
o The Blue pie diagram shows the total number of different types of Number of Excercises
exercises.
o The Grey pie diagram shows the number of standard word
problems (an expansion of the light-blue wedge). Notes for Figures 7 & 8:
e The Orange wedge represents the number of Higher-Order Math- e Light Grey bars show the range for the number of Higher-Order
World applications. Real-World application exercises of each type for each
o The Yellow wedge represents the number of Higher-Order Real- country/jurisdiction.
World applications. e Dark Grey bars show the Inter-Quartile Range (25" to 75"
o For countries/jurisdictions that coded 2 textbooks, the average percentile).
number of exercises of the two textbooks was used in Figures 5, e Special case: in cases where the majority of the
6,7 and 8. country’s/jurisdiction’s values were 0, the light grey bar encompasses
the dark grey bar.

. The stars show the number of Higher-Order Real-World
application exercises of each type that are included.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e  Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

8123455 7T 8 3 M MR MG T 02229245280 N M N2 MK KT W WAz

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade § *

Grade 6 *

Grade 7 *

Grade 8 *
| | | |
| | Ju |
10 20 40

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

@ 2 4 B 8 W 1 W % 1 20 2224 26 26 30 32 34 3 3 40 42 44 48 43 50 52 54 56 SA 60 62 64 66 66 70 72 74 76 78 80

Algorithmic *
Geometric *
Mathematics *
Statistical *
| |

I I
20 40 60 80
Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

@ 2 4 6 8 W R W % W 2022 242620 30 02 36 I IW 40 42 44 46 49 50 52 54 56 S0 GO 62 64 66 GO 4D IZ 74 76 78 B

Math World *
Real World *

20 40 60 80
Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

@ 2 4 6 B 0 W 16 20 22 24 26 2 30 32 34 3 38 40 42 44 48 48 50 52 54 56 5B 60 62 64 66 63 70 72 T4 76 78 80

(‘t}u]u:unim *
tion

Creativity *
Critical

Thinking *
Information
Use
Reflection *
Persistence
/Resilience

Systems
Thinking

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

o The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5.
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

/

Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

AR 4
Higher-Order Real-

World Applications,
145, 0.29%

Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Totals Over All Participants’

Higher-Order Math
Applications, 5, 0.53%

Standard Word

Problems, 147,

Computational
Excercises, 797,
83.72%

- =

/

Higher-Order Real-World
Applications, 3, 0.32%

Word Problems,
150, 15.76%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.
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Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning

01 2 3 4 5 6 7T 8 9 W M1 13 14 15 16 17
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Figure 8. Types of 21°' Century Competencies

2 5 6 7 8 9 10 M 12 13 W 15 16 17

Communica-
tion
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Thinking
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Reflection

Persistence
/Resilience

Systems
Thinking

10

Number of Excercises

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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Figure 9. Who Makes What Decisions?
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School Teachers Collectively Teachers Individually
Goals for pupils| 60% 67% 87% 67% 67%
Content of instruction 25% 0% 5% 67% 100%
Methods (including textbooks) 17% 0% 67% 67% 83%
Examinations| 8% 0% 1% 33% 33%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator
he facet Methods of Instruction includes textbook selection as well.

ntries/Jurisdictions

values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. T

Figure 11. Relative Importance Averaged Across All 19 Cou

(x) is the sum of the

National Regional School Teachers Collectively Teachers Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in
Figures 10 and 11, indicates over which facets each locus has the most influence.We acknowledge David E. Wiley’s contribution to the study

of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Lithuania
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning ‘ ‘

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majoriiy of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

. PSRN No. of
Tiwssos T comied Ll
Jurisdictions
Mathematics Topic 1 2 3456 7 8 1 2 3 45 6 7 8 e 2 345 6 7 8
Binary Arithmetic & Other Number Bases 1|2(2|2]2 3
Computational Thinking 2 2(2|2|1]|1]|2]2 3
Computer Coding 1(1(1|2]2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1 (12|23 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5 |10 10 -
Exponential Functions 1|22 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2|2 (3(4a|5]|6|11|10 15
Conditional probability/Independent Events | 1|34 4
Discrete & continuous random variables 1(1|1|2]2 2
Populations and their parameters 1 (11|25 5
Random Sampling 1(1(1|1 (121|135 6
Estimation of parameters 2|2 (2|a)|3 6
Definition of Correlation Coefficient 1|1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|1|2|2|2]|2[3]3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

80123456 7B 3 WMWY MEK T W B 22232425%8 2778793 3 323 MK W I W I\ A0 A 42

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

|
‘ 3
10 20 0 40
Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

D Z 4 6 B W R W W W20 T2 6 M I2 M I I A0 42 44 45 40 50 52 54 56 58 B0 62 64 5 65 70 72 M4 6 79 60
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

02 4 6 B W R W W I 6 7830 M I I A0 42 44 45 48 50 52 54 56 58 B0 67 64 66 60 70 12 74 76 78 60

Communica-
tion

*
Creativity *
Critical
Thinking
Information
Use
Reflection *
Persistence
/Resilience

Systems
Thinking

20 40 60 80
Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
L.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

o The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteris.tics. of Higher-Order Rgal— World
Application Textbook Exercises
Figure 5.

Textbooks

Totals O All Participants’
oS Lver aricipants Figure 7. Types of Quantitative Reasoning

01 2 3 4 5 6 7T & 9 10 M 12 13 14 15 16 17

Word Problems,
8357, 16.47%

Higher-Order Real-
World Applications,
145, 0.29%

Figure 8. Types o

Higher-Order Math
Applications, 1125, 2.22% Algl] rithmic -
Geometric -
Standard Word
Problems, 8212,
Computational il Mathematics
Exercises, 41262,
81.21%
Statistical >
A 4

T
10

Number of Excercises

f 21*" Century Competencies

2 3 4 5 6 7T 8 9 10 M 12 13 W 15 16 17

Figure 6. Country/Jurisdiction Textbook .
Communica-
i - *
tion
Higher-Order Math
Applications, 40, 1.32% Creativity
Critical
l — *
Thinking
Standard Word Information
Computational Problems, 356, U
Excercises, 2614, W;(r;: P;;l;l;;:s, s¢
86.56% 0
Reflection -
\' / Persistence I
Higher-Order Real-World /Resilience
Applications, 10, 0.33% Systems
Thinking
1
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) 10
& 6 (country/jurisdiction specific): Number of Excercises
o The Blue pie diagram shows the total number of different types of
CXereises. Notes for Figures 7 & 8:

o The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).
e The Orange wedge represents the number of Higher-Order Math-

World applications.

e The Yellow wedge represents the number of Higher-Order Real-

World applications.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,

6,7 and 8.

Unclassified

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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Figure 9. Who Makes What Decisions?
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National Regional School Teachers Teachers
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A By overall system completion
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To apply for a specific school

Content of instruction

LR

F |Course (grade level) offerings

AP LR PP
(RN (N ] ]| I
(LR R

G [Student course assignment rules ] ]
H [Course content (syllabi) ] ]
| JAuxiliary content outside of syllabi ] ]
Methods of instruction
J  [Textbook selection ] ]
K [Instructional methods/techniques ] ]
Examinations
L [Content of examinations i ]
M |Examination performance standards mnm ] ] ] ]
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets
National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 20% 0% 0% % 0%
Content of instruction 0% 0% 0% 100% 100%
Methods (including textbooks) 0% 0% 67% 50% 100%
Examinations 67% 0% 0% 67% 67%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is
x/15.The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence. Given late edits to Figure 9,
Figure 11 does not include the Netherland’s revised data. We acknowledge David E. Wiley’s contribution to the study of
curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMS595 Majority The Netherlands
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts
Proportionality Problems
2-D Geometry: Coordinate Geometry

Geometry: Transformations
Negative Numbers, Integers, & Their Properties
Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

" it No. of
Tivssos ot oo | e The Netherlands
Jurisdictions
Mathematics Topic 12 345678 123456738 “ 1 73458¢6738
Binary Arithmetic & Other Number Bases 1(2]|2]2]2 3
Computational Thinking 222211 |2](2 3
Computer Coding 1(1]|1]2]2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1(1]2]2]|3 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5 (10 10
Exponential Functions 1(2]2 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2(2(3|4a]5]|6|11f10 15
Conditional probability/Independent Events 1 1(3]4 4
Discrete & continuous random variables 1{1f1)2]2 2
Populations and their parameters 1(1|1]|2]5 5
Random Sampling 1|1faf2]2]2|3](s 6
Estimation of parameters 2|2|2|afs3 6
Definition of Correlation Coefficient 111 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1(1f2]2]|2(2|3]3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

Page 2 portrays the composition of a representative 9
grade mathematics textbook (see below).

Page 3 portrays the curriculum decision-making authority
within the educational system.

Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-9 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Grade 6

Grade 7

Grade 8

12 3 4 5 6 T 8 30 M@ T WG W W20 2 22 9 e 2526 M 2 M AN MW N MMM 0 A
*
*
*
*
*
*
*
*
| | | |
[ | JI |
10 20 0 40

Number of Topics

Notes for Figure 1:
o Light Grey bars show the range for the number of topics that each

of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"

Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/

jurisdiction intended to cover at each of the grades.

Notes for Country Level Grade Designations:

o The equivalent grade designations for New Zealand are 1-9 where 9 is

the equivalent of 8" grade. Accordingly, when interpreting New
Zealand results, grades 1 and 2 are noted by grade 1 throughout
the report and grade 9 is equivalent to grade 8 internationally.
Between international grades 2 and 7 are New Zealand Grades 3
-8.
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Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills
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Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).

Unclassified



66 | EDU/WKP(2022)6

8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 5. Totals Over All Participants’

Textbooks Figure 7. Types of Quantitative Reasoning

o 1 2 3 4 5 6 7 & 9 10 M 12 13 ¥ 15 16 17

Higher-Order Math

Applications, 1125, 2.22% Algl] rithmic
Geometric

Standard Word

Problems, 8212,
Computational e Mathematics

Exercises, 41262,
81.31%
/ Statistical
—_—
I
Higher-Order Real- 10
Word Problems, World Applications,
8357, 16.47% 145, 0.29% Number of Excercises

Figure 8. Types of 21*' Century Competencies

12 3 4 5 6 7 8 39 10 M 12 13 14 15 16 17

Figure 6. Country/Jurisdiction Textbook
Communica-
tion
Higher-Order Math
Applications, 17, 0.08% Creativity
Critical
Thinking
Computational
Excercises, 6180, Information
86.88% -
se
Reflection -
Higher-Order Real-World
Applications, 9, 0.13% Persistence
/Resilience
Systems I
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) Thinking
& 6 (country/jurisdiction specific): .
e The Blue pie diagram shows the total number of different types of 10
exercises.
e The Grey pie diagram shows the number of standard word problems Number of Excercises
(an expansion of the light-blue wedge).
e The Orange wedge represents the number of Higher-Order Math- Notes for Figures 7 & 8:
hWorld applications. . o Light Greay bars show the range for the number of Higher-Order Real-World
* The Yellow w.edgfz represents the number of Higher-Order Real- application exercises of each type for each country/jurisdiction.
World applications.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).
e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.
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Curriculum Decision Making

Figure 9. Who Makes What Decisions?
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets
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National Regional School Teachers
Collectively Individually
Goals for pupils| 60% 0% 87% 87% 87%
Content of instruction 25% 0% 100% 100% 100%
Methods (including textbooks) 0% 0% 100% 100% 100%
Examinations 100% 0% 22% 22% 22%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
Note. The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations, 55% 16% 30% 40% 4%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence. We acknowledge David E.
Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years
Majonty
OECDZO2D

i * 3 4 &5 & 7 8

TIME535 Mew Zealand

1 * 3 4 5 & 7 &8
[ 1

Mathematics Topic

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy
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Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 9™
grade mathematics textbook (see below).

e  Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-9 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

D12 345 6 7T 0 9 W T ZTIM W W W0 2 22 z) 20 25 2 27 282990 3N 32 I M 95 IG I I I 4D 41 42

Grade 1 *

Grade 2 *

Grade 3 *
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Grade 5 *

Grade 6 *
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Grade 8 *
| | |

10 2|0 !IO 40

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Notes for Country Level Grade Designations:

o The equivalent grade designations for Norway are 1-9 where 9 is
the equivalent of 8" grade. Accordingly, when interpreting
Norwegian results, grades 1 and 2 are noted by grade 1
throughout the report and grade 9 is equivalent to grade 8
internationally. Between international grades 2 and 7 are Norway
Grades 3 - 8.

e Norway refers to the above curriculum as LK06.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills
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Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 5. Totals Over All Participants’ Figure 7. Types of Quantitative Reasoning

o1 2 3 4 5 6 7 8 9 0 MM 1213 1415 16 17
Textbooks
Higher-Order Math Algnrithmic
Applications, 1125, 2.22%
1 Geometric
Standard Word
Problems, 8212, .
- o Mathematics
B 16.18%
Computational
Exercises, 41262,
81.31% P
: Statistical
Higher-Order Real- 10
Word Problems, World Applications, .
8357, 16.47% 145, 0.29% Number of Excercises

Figure 8. Types of 21*' Century Competencies

01 2 3 4 5 6 7 8 93 10 MM 12 13 4 15 16 17

Figure 6. Country/Jurisdiction Textbook

Communica-

tion
| — Higher-Order Math

Applications, 1, 0.05% .
Creativity

Critical I
Standard Word Thinking
i Information
39%
Computational WOn.i Pl_ol.llems, = Use I
Excercises, 737, S
57.53%
Reflection
! Persistence
// /Resilience
No Higher-Order Real-World
= Applications, 0, 0.00% SyStems
Thinking
T
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) 10
& 6 (country/jurisdiction specific): Number of Excercises
e The Blue pie diagram shows the total number of different types of
exercises. .
Notes for F 8:
o The Grey pie diagram shows the number of standard word problems N e's or Figures 7 & .
(an expansion of the light-blue wedge). o Light Grey bars show the range for the number of Higher-Order Real-World
o The Orange wedge represents the number of Higher-Order Math- application exercises of each type for each country/jurisdiction.
World applications. o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).
o The Yellow wedge represents the number of Higher-Order Real- o Special case: in cases where the majority of the country’s/jurisdiction’s
World applications. values were 0, the light grey bar encompasses the dark grey bar.
e For countries/jurisdictions that coded 2 textbooks, the average o The star s show the number of Higher-Order Real-World application
number of exercises of the two textbooks was used in Figures 5, exercises of each type that are included.
6,7 and 8.
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Curriculum Decision Making

Figure 9. Who Makes What Decisions?
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0 1 2 3
Advice & Constrain, veto Final
Decision No formal role | recommendati or modify authority or
. ons recommendati aporoval
Role:
. Teachers Teachers
National School Collectively Individually

Goals for pupils

A

By overall system completion

For intermediate stages

For differentiated programme types

ITo be reached in a given grade

| O ol =

To apply for a specific school

Cont

ent of instruction

F

Course (grade level) offerings

G

Student course assignment rules

H

Course content (syllabi)

I

Auxiliary content outside of syllabi

Meth

ods of instruction

J

ITextbook selection

K

Instructional methods/techniques

I EELR EHEEE

Examinations

L

Content of examinations

M

Examination performance standards

el o A AR

L

N

ISchool Examination standards

BEN | RELR | (N

o A 1 A

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School Teachers Teachers

Collectively Individually
Goals for pupils| 80% 27% 13% 13% 13%
Content of instruction 75% 25% 25% 25% 25%
Methods (including textbooks) 17% 50% 67% 67% 100%
Examinations| 100% 33% 33% 78% 56%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence.
We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whaole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Commaon & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of
No. of Countries/Jurisdictions
TIMSS95 Countries/ Norway

covering topics at each grade level B N
Jurisdictions

covering

Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3
Binary Arithmetic & Other Number Bases

12 3456 7 8
3 [ ]

Computational Thinking 2|22

B e
(R ESRNEN]

Computer Coding

Vectors and Matrices

[N [ SR AR PR TN
[N ) N VT

Geometric approx. for irregular shapes

bW N W

Trigonometric equations and identities

Other Equations and Inequalities

e
=
o

Exponential Functions 1

~
N

Other non-Linear Functions

o
w

2N RN RE N O

@
o

Linear, non-Linear, and Exponential
Definition of discrete probability 2|2(3
Conditional probability/Independent Events

...
(-4
5

-

«a

Discrete & continuous random variables

Populations and their parameters

Random Sampling 111

[ Y S
N TR
S

Estimation of parameters

R

Definition of Correlation Coefficient

Contingency Tables

Regression

Historical Perspectives 1|1]2|2(2|2]3

Sampling dist., Standard errors, Significance testing

olo|w(k(k|k o oun | N|(s

ANOVA: Relationship involving categorical variables

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Revised Curriculum Standards*

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 9™
grade mathematics textbook (see below).

e  Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-9 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

01z o3

Grade 1

Grade 2

56 7T B 3 W M2 WS W W W T 021 22X 2L LE AN 29I I A2 T M IS M 37 I I A0 M 42

*

*

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

20

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Notes for Country Level Grade Designations:

o The equivalent grade designations for Norway are 1-9 where 9 is
the equivalent of 8" grade. Accordingly, when interpreting
Norwegian results, grades 1 and 2 are noted by grade 1
throughout the report and grade 9 is equivalent to grade 8
internationally. Between international grades 2 and 7 are Norway
Grades 3 — 8.

o *Norway refers to the revised curriculum as LK20.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

Algorithmic *
Geometric *
Mathematics *

Statistical *

| |
T 1
20 40 60 80

Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

002 4 B 8 WM @ W W W P2 24 TE 700 I W W I A0 42 44 46 40 S 57 54 56 S 60 62 64 66 68 T0 12 M 8 70 60

Math World *

Real World *

| |
T T
20 40 60 80

Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

D2 4 6 B W @ W % W 2022 P2 2900 W 24 6 20 40 A2 44 46 AN 50 52 54 56 5O 6 62 64 65 6B W 72 T4 76 T8 00

Communica-
tion

*
Creativity *
Critical
Thinking
Information
Use
Reflection *
Persistence
/Resilience

Systems
Thinking

s+
3

20
Emphasi

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
L.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).

Unclassified



74 | EDU/WKP(2022)6

8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

/

Standard Word
Problems, 8212,

Computational 16.18%

Exercises, 41262,
81.31%

/

Higher-OrderReal-
World Applications,
145, 0.29%

—_—

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Word Problems,
71, 77.02%

ﬂmer Real-World
- Applications, 106, 10.59%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

o The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

ngher Order Math

Computational
Excercises, 217,
21.68%

Notes for Textbook Data:

e The data reported in the figures on this page were based on a
Norwegian textbook that was coded very late in the process at
Norway’s special request — so as to have characteristics of a
textbook written for the revised standards.

o The number of Higher-Order Real-World Application Exercises
found in Figure 6 has not been verified. All the remaining
numbers have been verified and are accurate.

e Figure 5 does not include the data from this textbook.

Unclassified

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. T, ypes of Quantitative Reasoning

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Algorithmic

Geometric - 49 %
Mathematics -
Statistical .
81k

10
Number of Excercises

Figure 8 Types of 21*' Century Competencies

4 5 6 7 8 9 10 1 12 13 U 15 16 17

Communica-
tion 71 *
Creativity I
Critical I 49k
Thinking
Information I 49*
Use
Reflection - 49*
Persistence
/Resilience 62*
Systems I
Thinking
* -
10
Number of Excercises
100
Notes for Figures 7 & 8:

o Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).
e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.

o In Figures 7 and 8, because the number of exercises reported was so
large and were often outside the range they are reported as actual
numbers. If the number was within the scale it is represented by a
star. The Ranges and Inter-Quartile Ranges were not altered.

o The large number of exercises identified as Higher-Order Real-

World by Norway have not been verified, as such the numbers in
Figures 7 and 8 have not been validated.
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Curriculum Decision Making

0 1 2 3
Decision Advice & Constrain, veto Final
Role: No formal role recommendations or modify authority or
’ recommendati | aporoval |

Figure 9. Who Makes What Decisions?

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils
A [By overall system completion i | | | |
B  [For intermediate stages [[TT11]] ﬁ l—\ H H
C  [For differentiated programme types [[ 111111 0 ] ] ]
D |To be reached in a given grade mnm | ] ] ]
E [To apply for a specific school ] ] ] ] ]
Content of instruction
F  |Course (grade level) offerings 1711111 | | [ ]
G [Student course assignment rules) ] ] ] ] ]
H |Course content (syllabi) NNEEEEER | - | - n | -
| JAuxiliary content outside of syllabi i H H H H
Methods of instruction
J ITextbook selection | . i 1] mnm I
K |Instructiona| methods/techniques D D l: I’:I -
Examinations
L [Content of examinations [ 111111 ] | . I | .
M |[Examination performance standards standards Inm [ . | . [ . |
N [School Examination - — — - -
Figure 10. Country/Jurisd: Relative Importance for each of the Four Facets
National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 80% 27% 13% 13% 13%
Content of instruction 75% 25% 25% 25% 25%
Methods (including textbooks) 17% 50% 67% 67% 100%
Examinations| 100% 33% 33% 78% 56%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
Note. The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations, 55% 16% 30% 40% 4%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence. We acknowledge David E.
Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

Majority
OECD2020
1 2 3 4 5 6 7 8

TIMSS95

Mathematics Topic
Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Expanents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19 *
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of
TIMSS95 N-of f::&:fzz;‘;‘:;‘;:g‘;"e""g Countries/ Norway
Jurisdictions.
Mathematics Topic 1 2 3 456 78 12345386738 ™™ 3534556738
Binary Arithmetic & Other Number Bases 1|2(2|2]2 3
Computational Thinking 2|2 (2(2(1]1]2]2 3
Computer Coding 1|1 (1|2]2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1(1](2|2]3 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5 |10 10
Exponential Functions 122 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2|2(3|4]|5|6|11]10 15
Conditional probability/Independent Events 1 1(3]|a 4
Discrete & continuous random variables 1|1 (1|2]2 2
Populations and their parameters 1|1(1|2]5 5
Random Sampling 1|1 (1|1]|1|1|3]5 6
Estimation of parameters 2(2(2|4a]|3 6
Definition of Correlation Coefficient 1)1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1(12(2]2|2]|3]|3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e  Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

D012 345678 3 W N LG WS E W W 1820322235 2 272 2 M N 32N M5 334044

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

|
10 20 30

Number of Topics

P

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Note:

® In 2021 Portugal adopted a new set of mathematics standards for
grades 1-9 that will be implemented in 2022/23. Several new
literacy topics (found in Figure 13) were added to the new
curriculum.

Figure 2. Degree of Emphasis for the Coverage
of Four Types of Quantitative Reasoning

D 2 4 B B W W W W W 02224 2 20 I I2 M I I9 A0 4Z 44 46 46 SO 52 54 56 S0 B0 62 64 65 5O 70 72 M4 76 78 60

Algorithmic *

Geometric *

Mathematics *

Statistical *

20 40 60 B0
Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

@ 2 4 6 8 W R W B 70 22 24 76 28 30 32 34 36 30 40 42 44 46 4B S0 52 54 S5 50 6O G2 G4 66 6B 70 72 T4 76 70 00

Math World >

Real World *

20 40 60 80
Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

Communica-

tion
Creativity *
Critical
Thinking
Information
Use
Reflection *
Persistence
(Resilience

Systems
Thinking

20 40 60 80
Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 5. Totals Over All Participants’ Figure 7. Types of Quantitative Reasoning

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

/

Higher-Order Real-
World Applications,
145, 0.29%

e

Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 5, 0.20%

/ |

-

|

Higher-Order Real -World
Applications, 1, 0.04%

Computational
Excercises, 2152,
88.02%

Word Problems,
288, 11.78%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

Unclassified
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Figure 8. Types of 21°' Century Competencies
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Communica-
tion
Creativity
Critical
Thinking
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Persistence
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Systems
Thinking
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T
10
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Notes for Figures 7 & 8:

Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application

exercises of each type that are included.
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Examinations

L

Content of examinations

[ ]

M

Examination performance standards

|

[ ]

N

ISchool Examination standards

0 1 2 3
Advice & Constrain, veto Final authority
Decision No formal role | recommendati or modify or approval
Role: ons recommendati
Figure 9. Who Makes What Decisions?
National Regional School Teachers Teachers
Collectively Individually
Goals for pupils
A By overall system completion mm ] m ] ]
B [For intermediate stages 1711111 ] _nm ] ]
C [For differentiated programme types | ] I [ [
D [To be reached in a given grade i ] T ] ]
E [To apply for a specific school m ] R [ |
Content of instruction
F [Course (grade level) offerings i ] | ] ]
G [Student course assignment rules) - ] - l’—‘| ]
H [ouse conten sylab BN | ) | (MW | N | N
I [Auxiliary content outside of syllabi .: D - I’:I .:
Methods of instruction
J [Textbook selecion L | | mWm | N | N
K [Instructional methods/techniques .: D l: I’:I -
I _ _
nm _ _
I ] I

Ml |
NN

[ ]

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School CIIEIZ:::‘ii;SIy In1;:|ei3;:::;ISIy
Goals for pupils| 87% 0% 73% 13% 13%
Content of instruction 83% 0% 75% 25% 17%
Methods (including textbooks) 33% 0% 67% 33% 67%
Examinations 78% 0% 33% 11% 0%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Czﬁ:(;:i;sly In-l:lei:;::::ly
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence.
We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Portugal
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning | ‘

Whole Number: Operations
Measurement Units, Estimation & Errors
Common Fractions

Equations & Formulas
Data Representation & Analysis
2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume
Rounding & Significant Figures
Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages
Proportionality Concepts
Proportionality Problems

2-D Geometry: Coordinate Geometry
Geometry: Transformations

Negative Numbers, Integers, & Their Properties
Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Geometry: Congruence & Similarity
Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties ‘

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

. I No. of
TIMSS95 coveing ot o o race et €S/ Portugal
Jurisdictions
Mathematics Topic 1 2 3 456 7 8 1 23452678 ™ 41 23458678
Binary Arithmetic & Other Number Bases 12222 3
Computational Thinking 2|2(2|2(1|1]2]2 3
Computer Coding 1(1f|1]2]2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1|11(2]2](3 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5|10 10 -
Exponential Functions 1]2 2
Other non-Linear Functions 5(8 9
Linear, non-Linear, and Exponential 5 6
Definition of discrete probability 2(2|3|4|5]|6]|11]|10 15
Conditional probability/Independent Events 1 1(3(a 4
Discrete & continuous random variables 111122 2
Populations and their parameters 111125 5
Random Sampling 1(1|1|21|21]|1|[3]5 6
Estimation of parameters 2|12(2]4a3 6
Definition of Correlation Coefficient 1)1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1(1]2]|2|2]2(3]3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e  Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

0123 4 56 T B 3 WM W W BT H 2220242526 27 2820 N %33OI I W0 Az

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *
Grade 5 *
Grade 6 *
Grade 7 *

Grade 8 *

| | | |
| | 3I
10 20 0 40

Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Note:

® Sweden will have a new revised curriculum starting in July 2022.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

Algorithmic *
Geometric *
Mathematics *
Statistical *

| | |
T ! 1
20 40 60 80

Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

@z 4 5 8 W W MG W 2022 2 7 700 32 34 3 W 40 42 44 46 48 50 52 54 56 50 60 62 G4 6G 6B 70 72 74 75 70 00

Math World *
Real World *

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

DOZ 46 D W MO WD EZ 246 890 T2 M M I A0 47 44 45 40 % 52 M4 56 S0 G0 62 64 06 63 T0 7Z 44 6 TH W

Communica.
tion
Creativity *
Critical
Thinking
Information
Use
Reflection *
Persistence
/Resilience

Systems
Thinking

20 40 60 80
Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World

Figure 5. Totals Over All Participants’ Application Textbook Exercises

Textbooks Figure 7. Types of Quantitative Reasoning

o1 2 3 4 5 6 7 & 9 10 1M 1 13 ¥ 15 16 17
Higher-Order Math
Applications, 1125, 2.22%
l Algorithmic
Standard Word
Problems, 8212, Geometric
3 : 16.18%
Computational
Exercises, 41262,
81.31% Mathematics Y
I / Statistical
Higher-Order Real-
Word Problems, World Applications, T
8357, 16.47% 145, 0.20%
’ 10
Number of Excercises
. t .
. T Figure 8. Types of 21°' Century Competencies
Figure 6. Country/Jurisdiction Textbook 8 ypes 1f < Lentury -ompetencies
High &r- Order Math
4" Rsplcations, 13, 1a5% Communica-
tion
f Stndard Ward Creativity I
Pmbiems, 354,
sk "
Computatianal Critical
Excordses, 505, Thl[lkl[lg
55.55%
Information
Use
Reflection -
Higher-Order Real Wharld
Applcations, 3, 1.01%
Persistence
. . . /Resilience
Notes for Figures 5 (total number of exercises across all countries/jurisdictions)
& 6 (country/jurisdiction specific): Systems
e The Blu:c pie diagram shows the total number of different types of Thinking
exercises.
e The Grey pie diagram shows the number of standard word problems '
(an expansion of the light-blue wedge). 10
e The Orange wedge represents the number of Higher-Order Math- Number of Excercises
World applications.
e The Yellow w'edgfz represents the number of Higher-Order Real- Notes for Figures 7 & 8:
World applications. ] )
e For countries/jurisdictions that coded 2 textbooks, the average o Light Grey bars show the range for the number of Higher-Order Real-World
number of exercises of the two textbooks was used in Figures 5, application exercises of each type for each country/jurisdiction.
6,7 and 8. o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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0 1 2 3

Advice & Constrain, veto Final authority

Decision No formal role | recommendatio or modify or approval

) ns recommendatio
Role:
L1 L] (. [
Figure 9. Who Makes What Decisions?

National Regional School Teachers Teachers
Collectively Individually

Goals for pupils

A [By overall system completion

Bb |For intermediate stages

Cc [For differentiated programme types

D [To be reached in a given grade

E [To apply for a specific school

Content of instruction

F

Course (grade level) offerings

G [Student course assignment rules)

H [Course content (syllabi

I |Auxiliary content outside of syllabi

1 ERER
B o

Methods of instruction

J [Textbook selection |____| |—__7

k [Instructional methods/techniques

B T

Examinations

L |Content of examinations

]

1

M [Examination performance standards

| A o E R

[ ]

N [School Examination standards

||

]

[ ]

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 80% 20% 7% 20% %
Content of instruction 33% 8% 0% 8% 50%
Methods (including textbooks) 17% 0% 0% 0% 100%
Examinations 56% 0% 0% 0% 67%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.

The facet Methods of Instruction includes textbook selection as well.
Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns

especially in Figures 10 and 11, indicates over which facets each locus has the most influence.
We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.

Unclassified



84 | EDU/WKP(2022)6
Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years
Majority

TIMSS95 OECD2020

Sweden

Mathematics Topic 12 3 45 6 7 8 12 3 4 5 6 7 8 1 2 3 45 6 7 8

Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas
Data Representation & Analysis
2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages
Proportionality Concepts
Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

de

Geometry: Congruence & Similarity

Exponents & Orders of Magni

Rational Numbers & Their Properties
Patterns, Relations & Functions
Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

TIMSS95 coveing o seasnpsds vl Comta] Sweden
Jurisdictions
Mathematics Topic 12 3 4 5 6 7 8 12 3 4 5 6 7 8 covering 12 3 4 5 6 7 8
Binary Arithmetic & Other Number Bases 1(2|2]2]2 3
Computational Thinking 2(2(2|2|1|1|2]2 3
Computer Coding 1(1|1]2]2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1(1|2]2]3 3
Trigonometric equations and identities 3|a 4
Other Equations and Inequalities 5 |10 10
Exponential Functions 122 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 22 (3|afs5|6]|11]10 15
Conditional probability/Independent Events 1 1|3]|a 4
Discrete & continuous random variables 1|1|1]|2]2 2
Populations and their parameters 1(1|1]2]s 5
Random Sampling 1|1|1]1|1|1|3]s 6
Estimation of parameters 2|2|2|a]3 6
Definition of Carrelation Coefficient 11 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|2|2]2)|2|3]|3 3
Sampling dist., Standard errors, Significance testing (]
ANOVA: Relationship involving categorical variables (4] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e  Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

001 2 345 B 7 B S DN R TS T W WA 212273 2 25 28 27 28 29 0 M I I3 34 5 36 3 3 I3 40 41 42

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

| |
10 20 Jn 40
Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

o Dark Grey bars show the Inter-Quartile Range (25th to 75th
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

D Z 4 6 B W R W W W20 T2 6 M I2 M I I A0 42 44 45 40 50 52 54 56 58 B0 62 64 5 65 70 72 M4 6 79 60

Algorithmic *

Geometric *

Mathematics >

Statistical *

| | | |
[ | [ I
20 40 60 80

Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications

B 2 4 B 8 W 12 W % W 20 22 24 76 26 30 32 34 36 0 40 42 44 46 40 50 52 54 S5 S0 60 62 G4 66 6O 70 72 T4 76 7@ 40

Math World *

Real World *

| | | |

| T I T
20 40 60 80

Emphasis

Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

C
ommunica %
iion
Creativity *

Critical
Thinking

Information
Use

Reflection *

Persistence

/Resilience

Systems
Thinking

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
L.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

/

Higher-Order Real-
‘World Applications,
145, 0.29%

—_—

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
4 Applications, 31, 2.65%

Computational
I Exercises Excercises,
795, 68.02%

Higher-Order Real-World
Applications, 7, 0.60%

Word Problems,
343, 29.32%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

Unclassified

Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning

0o 1 2 3 4 5 6 7 8 9 10 1 1213 14 15 16 17

Algorithmic

Geometric

Mathematics

Statistical

ufigh
*

1
10

Number of Excercises

Figure 8. Types of 21°' Century Competencies

2 3 4 5 6 7T 68 9 101 12 13 14 15 16 17

B -

Communica-
tion

Creativity

Critical
Thinking

Information
Use

Reflection

Persistence
/Resilience

Systems
Thinking

10

Number of Excercises

Notes for Figures 7 & 8:

o Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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Figure 9. Who Makes What Decisions?

0 1 2 3
- . Constrain, veto . .
Decision No formal Advice & or modify Final authority
Role: role recommendations recommendati or approval
National School Teachers Teachers
Collectively Individually

Goals for pupils

A [By overall system completion

B |For intermediate stages

C [For differentiated programme types

D [To be reached in a given grade

E [To apply for a specific school

Content of instruction

F |Course (grade level) offerings

G [Student course assignment rules

H [Course content (syllabi)

I JAuxiliary content outside of syllabi

AU P

Y W R

|| A

Methods of instruction

J  [Textbook selection

L]

L]

]

K |Instructional methods/techniques

!

Examinations

L [Content of examinations

|

M [Examination performance standards

1

1

N |School Examination standards

L

] [

TN Ry

[ ]

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

A U

National Regional School Teachers
Collectively Individually
Goals for pupils| 0% 100% 0% 0% 0%
Content of instruction 0% 58% 83% 50% 42%
Methods (including textbooks) 0% 17% 67% 33% 50%
Examinations 44% 100% 0% 0% 0%

Notes The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
Note. The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence.
We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority United States
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning ‘ ‘

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis
2-D Geometry: Basics
2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions
Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations
Negative Numbers, Integers, & Their Properties
Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry
Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of Countries/lurisdictions covering
TIMSS95

topics at each grade level No. of Countries/ United States

Jurisdictions

Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 covering 1 2 3 4 5 6 7 8
Binary Arithmetic & Other Number Bases 1|2 (2)2](2 3
Computational Thinking z|z2z|2|2|1|1]|2]2 3
Computer Coding 1|1 (1]2](2 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 1|1(2]2](3 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5 | 10 10
Exponential Functions 12 |2 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 223|456 |11|10 15
Conditional probability/Independent Events 1 13 |4 4
Discrete & continuous random variables 1|1 (1|2]2 2
Populations and their parameters 1|1|(1]2](s 5
Random Sampling 1 (11|21 ]|1|[3]|5 6
Estimation of parameters 2|2|2]|4a]3 6
Definition of Correlation Coefficient 11 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1(2]2(2]2]3]3 3
Sampling dist., Standard errors, Significance testing (1]
ANOVA: Relationship involving categorical variables ]

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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8th Grade Textbook Exercises: Book 1

Exercise Composition of Textbooks

Figure 5. Totals Over All Participants’
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

B 16.18%
Computational

Exercises, 41262,
81.31%

/

Higher-OrderReal-
Word Problems, World Applications,
8357, 16.47% 145, 0.29%

—

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
/‘_ Applications, 4, 0.52%

—-‘-—-‘-—-‘___'_—"'—-'-——_.

Standard Word
Problems, 283,
36.52%

Computational

Word Problems,
47, 4.41%

High er—DrAeal-

World Applications, 5,
0.65%

Exercises Excercises,
483, 62.32%

Notes for Figures 5 (total number of exercises across all

countries/jurisdictions) & 6 (country/jurisdiction specific):

e The Blue pie diagram shows the total number of different types
of exercises.

e The Grey pie diagram shows the number of standard word
problems (an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order
Math-World applications.

e The Yellow wedge represents the number of Higher-Order
Real-World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in
Figures 5, 6, 7 and 8.

Characteristics of Higher-Order
Real- World Application
Textbook Exercises

Figure 7. Type
Reasoning

of Quantitative

o 1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17

Algorithmic I

Geometric -*
Mathematics -
Statistical -

10
Number of Excercises
Figure 8. Type of 215t Century
Competencies

o 1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17

Communica-
tion *

Creativity

Critical
Thinking

Information
Use

Reflection

Persistence
/Resilience

*

Systems
Thinking

10

Number of Excercises

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-
World application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25® to 75
percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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8th Grade Textbook Exercises: Book 2

Characteristics of Higher-Order Real-
Exercise Composition of Textbooks World Application Textbook Exercises

Figure 7. Type of Quantitative Reasoning

o 1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17

Figure 5. Totals Over All Participants’
Textbooks l

Algorithmic
Mathematics -*
Standard Word
Problems, 8212,
TESEs Statistical -

—

Higher-Order Math
Applications, 1125, 2.22%

/

Geometric

Computational
Exercises, 41262,
81.31%

T
10

Number of Excercises

of 2Ist

Higher-Order Real-
World Applications,

Figure 8. Type Century

Word Problems,

ST, 16T 145, 0.20% Competencies
o 1 2 3 4 5 6 7T & 3 10 11 12 13 14 15 16 117
Figure 6. Country/Jurisdiction Textbook _
Communica-
| 0
Higher-Order Math
/ Applications, 58, 1.03% C .. l
reativity
Critical
ot
Ci tati | -
Exer‘z:?s:liicl:r:‘i!ses, Word Problems, Information
1106, 70.85% a7, 2.41% Use
Reflection l
Persistence |
Higher-Order Real-World [Resilience
Applications, 9, 0.58% Svst
vstems
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T
Notes for Figures 5 (total number of exercises across all countries/jurisdictions) 10
& 6 (country/jurisdiction specific): Number of Excercises
o The Blue pie diagram shows the total number of different types of exercises.
e The Grey pie diagram shows the number of standard word problems (an Notes for Figures 7 & 8:

expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-World

applications.

e The Yellow wedge represents the number of Higher-Order Real-World

applications.

e For countries/jurisdictions that coded 2 textbooks, the average number of

exercises of the two textbooks was used in Figures 5, 6, 7 and 8.

Unclassified

o Light Grey bars show the range for the number of Higher-Order Real-World

application exercises of each type for each country/jurisdiction.

e Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).
e Special case: in cases where the majority of the country’s/jurisdiction’s values

were 0, the light grey bar encompasses the dark grey bar.

each type that are included.

o The stars show the number of Higher-Order Real-World application exercises of



Argentina

Curriculum Standards

Index

Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

Page 2 portrays the composition of a representative 8%
grade mathematics textbook.

Page 3 portrays the curriculum decision-making authority
within the educational system.

Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

Grade 1

Grade 2

Grade 3

Grade 4

Grade §

Grade 6

Grade 7

Grade 8

1123458 T M RN ME R ERANEONBETEB NN ERMEE T WD
*
*
*
*
*
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*
*
| | | |
| | J |
10 20 0 40

Number of Topics

Notes for Figure 1:
e Light Grey bars show the range for the number of topics that each

of the 19 countries/jurisdictions intended to cover.

o Dark Grey bars show the Inter-Quartile Range (25" to 75"

Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

e The stars show the number of topics that the country/

jurisdiction intended to cover at each of the grades.
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Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills
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Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

!

Standard Word
Problems, 8212,

Computational 16.18%

Exercises, 41262,
81.31%

/

Higher-Order Real-
World Applications,
145, 0.29%

—_—

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 11, 1.03%

Computational
Exercises Excercises,
1008, 94.56%

Word Problems,

a7, 440% Higher-Order Real-World

Applications, 2, 0.19%

Notes for Figures 5 (total number of exercises across all

countries/jurisdictions) & 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types
of exercises.

o The Grey pie diagram shows the number of standard word
problems (an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order
Math-World applications.

e The Yellow wedge represents the number of Higher-Order
Real-World applications.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in
Figures 5, 6, 7 and 8.
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Characteristics of Higher-Order Real-

World Application Textbook Exercises

Figure 7. Types of Quantitative Reasonin
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Figure 8. T ype:szof 21°" Century Competencies
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Notes for Figures 7 & 8:
e Light Grey bars show the range for the number of Higher-Order Real-

World application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25® to 75
percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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0 1 2 3
. No formal role Advice & Constrrr?ci)ré,h(\;eto or Final authority or
Decision recommendations recommendations approval
Role:
Figure 9. Who Makes What Decisions?
. . Teachers Teachers
National Regional School Collectively Individually
Goals for pupils
A By overall system completion L T L] L1 [
B For intermediate stages L T L] L1 L1
C For differentiated programme types L] T L] [ (I
D [Tobe reached in a given grade L] T L] [ (.
E To apply for a specific school L] ] L | I —
Content of instruction
F (Course (grade level) offerings L] T [ [ (.
G Student course assignment rules L] L] T (. (I
H (Course content (syllabi) L] ] L] I 11111}
I Auxiliary content outside of syllabi L] ] T (. 11111}
Methods of instruction
U Textbook selection ] ] ] L I U]
k methods/techniques Instructional ] (. ] | I L]
Examinations
L [Content of examinations [11111]1] 1 1 [ [
M Examination performance 1111111} m | - ] [
IN Examination standards School ] [ | ] [1111]]]
Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets
National Regional ISchool [Teachers Collectively Teachers Individually
Goals for pupils| 0% 87% 20% 7% 13%
Content of instruction| 0% 42% 75% 42% 67%
Methods (including textbooks) 33% 50% 33% 33% 100%
Examinations| 67% 44% 11% 22% 33%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x) is the sum of
the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. The facet Methods of Instruction includes textbook selection as

well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction| 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in
Figures 10 and 11, indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the
study of curriculum decision making
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years
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Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy
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Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of
green cells indicates the lack of coverage of those topics in TIMSS95.
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Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8%
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

@ 12345 8 78 3 W N R G WE W T W 120 2 2275207526 27 229 30 M 3333 I B I I I A2

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *

20 JO 40
Number of Topics

5

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75™
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

Algorithmic *

Geometric *
Mathematics *
Statistical *

20 40 60 80
Emphasis

Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Real World *

|

}
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills
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Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition
Figure 5. Totals Over All Participants’
Textbooks

Higher-Order Math
Applications, 1125, 2.22%

Computational
Exercises, 41262, ’ ~
81.31% \

Higher-Order Real-
‘World Applications,
145, 0.29%

‘Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 34, 2.10%

Computational
Exercises Excercises,
1214, 75.12%

Higher-Order Real-World
Applications, 14, 0.87%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.
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Characteristics of Higher-Order Real-World
Application Textbook Exercises

Figure 7. Types of Quantitative Reasoning
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Figure 8. Types of 21*' Century Competencies
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Notes for Figures 7 & 8:

o Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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Curriculum Decision Making
0 1 2 3

Constrain, veto or

No formal Advice & . Final authority
Decision role recommendations modify or approval
recommendations
Role:
Figure 9. Who Makes What Decisions?
National School Teachers Teachers
Collectively Individually

Goals for Pupils

A By overall system completion

For intermediate stages

B
C  [For differentiated programme types
D

To be reached in a given grade

E  [Toapply for a specific school

|
E

Content of Instruction

F  [Course (grade level) offerings

G [Student course assignment rules

H  [Course content (syllabi)

| [Auxiliary content outside of syllabi

Methods of instruction

1y
1B

J  [Textbook selection

K [Instructional methods/techniques

Examinations

L [Content of examinations

i
AR T ] (R

M [School Examination performance standards

N  [Examination standards

000 o a1

R (LR (N R
i
:

Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School Teachers
Collectively Individually
Goals for pupils| 80% 0% 0% 20% 20%
Content of instruction 50% 0% 0% 42% 42%
Methods (including textbooks) 0% 0% 0% 50% 50%
Examinations| 67% 0% 33% 67% 67%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x) is the sum of the
values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15. The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 74%
Examinations| 55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in Figures 10 and 11,
indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Chinese Taipel
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning | ‘

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts
Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals
Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of Countries/lurisdictions covering
TIMSS95 topics at each grade level

No. of Countries/ Chinese Taipei

Jurisdictions

Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 45 6 7 8 covering 1 2 3 4 5 6 7 8

Binary Arithmetic & Other Number Bases 1(2(2]2]2 3

Computational Thinking 2|2 (2|2(1|1]2]|2 3

Computer Coding 1(1f1]2]2 2

Vectors and Matrices 1 1 2 4

Geometric approx. for irregular shapes 1(1f2]2]3 3

Trigonometric equations and identities 3|4 4

Other Equations and Inequalities 5 10 10 -
Exponential Functions 1|2 2

Other non-Linear Functions 5|8 9

Linear, non-Linear, and Exponential 5 6

Definition of discrete probability 2|2 (3|a]5|6 11|10 15 -
Conditional probability/Independent Events 1 1 (3|4 4

Discrete & continuous random variables 1(1f1]2]2 2

Populations and their parameters 1(1|1]2]5 5

Random Sampling 1|1 |1|1f1f1]3]s5 6

Estimation of parameters 2|2|2(4]3 6

Definition of Correlation Coefficient 1 (1 1

Contingency Tables 1 1

Regression 1 1

Historical Perspectives 1 (2222|332 3

Sampling dist., Standard errors, Significance testing 0

ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green cells
indicates the lack of coverage of those topics in TIMSS95.
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8th Grade Textbook Exercises: Book 1

Textbook Exercise Composition

Figure 5. Totals
Textbooks

Over All Participants’

Higher-Order Math
Applications, 1125, 2.22%

Computational
Exercises, 41262,
81.31%

Higher-Order Real-
‘World Applications,
145, 0.29%

Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Higher-Order Math
Applications, 25, 1.51%

Computational
Exercises Excercises,
1437, 86.72%

/

Higher-Order Real-World
Applications, 6, 0.36%

[

‘Word Problems,
195, 11.77%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions) & 6

(country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of exercises.

o The Grey pie diagram shows the number of standard word problems (an
expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-World
applications.

e The Yellow wedge represents the number of Higher-Order Real-World
applications.

e For countries/jurisdictions that coded 2 textbooks, the average number of
exercises of the two textbooks was used in Figures 5, 6, 7 and 8.

Characteristics of Higher-Order Real-
World Application Textbook Exercises

Figure 7. Type of Quantitative Reasoning

o 1 2 3 4 5 &6 7T & 3 10 1M1 12 13 4 15 16 117
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Figure 8. Type of 21 Century Competencies
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10

Number of Excercises

Notes for Figures 7 & 8:

. Light Grey bars show the range for the number of Higher-Order Real-
World application exercises of each type for each country/jurisdiction.

. Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

. Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

e The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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8th Grade Textbook Exercises: Book 2

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%

/

Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

AR 4

Higher-OrderReal-

World Applications,
145, 0.29%

Word Problems,
8357, 16.47%

Figure 6. Country/Jurisdiction Textbook

Characteristics of Higher-Order Real-
World Application Textbook Exercises

Figure 7. Type of Quantitative Reasoning

o 1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17

Algorithmic
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T
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Number of Excercises

Figure 8. of 215t  Century

Competencies

Type

Higher-Order Math

= ppplications, 43, 0.24%

Standard Word
Problems, 519,
Computational 32.95%
Exercises Excercises,
991, 62.92%

‘Word Problems,
541, 34.35%

y =

Higher-Order Ra[World

Applications, 22, 1.40%

o 1 2 3 4 5 6 7T & 3 10 1M1 12 13 14 15 16 117

Communica-
tion
Creativity
Critical
Thinking
Information
Use

Reflection

Persistence
/Resilience

Systems

Notes for Figures 5 (total number of exercises across all
countries/jurisdictions) & 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

e The Grey pie diagram shows the number of standard word problems (an
expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-World
applications.

o The Yellow wedge represents the number of Higher-Order Real-World
applications.

e For countries/jurisdictions that coded 2 textbooks, the average number of

exercises of the two textbooks was used in Figures 5, 6, 7 and 8.
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Thinking

T
10
Number of Excercises

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order
Real-World application exercises of each type for each
country/jurisdiction.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
percentile).

. Special case: in cases where the majority of the
country’s/jurisdiction’s values were 0, the light grey bar encompasses
the dark grey bar.

. The stars show the number of Higher-Order Real-World application
exercises of each type that are included.



EDU/WKP(2022)6 | 101

Hong Kong (China)

Curriculum Standards

Index

e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™
grade mathematics textbook.

e Page 3 portrays the curriculum decision-making authority
within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across
grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

B 12 3 456 7 B 9 W N Y WS B W B 19 F0 21223245 78 27 782990 M 2 I3 M IS W AW IW AW A A1 &2

Grade 1 *
Grade 2 *
Grade 3 *
Grade 4 *
Grade 5 *
Grade 6 *
Grade 7 *

Grade 8 *
| | |
| | sl
10 20 o 40
Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each
of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Note:

o The Hong Kong curriculum at grades 7 to 9 is organised as a whole
(called Key Stage 3), and teachers have some liberty to organise their
course sequencing logically amongst all of the 32 topics that are included
in this Key Stage. It was not clear how to divide the 32 topics into 3
partitions for grades 7 to 9. Hong Kong decided to essentially divide the
32 topics evenly across the three grades (11, 11, 11).

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills
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Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
L.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

o The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World

Figure S. Application Textbook Exercises

Textbooks

Totals Over All Participants’
Figure 7. Types of Quantitative Reasoning

01 2 3 4 5 6 7T 8 9 10112213 14 1B 16 17

Higher-Order Math
Applications, 1125, 2.22%
Algorithmic -
standard Word Geometric -
Problems, 8212,
., - 16.18%
Computational Mathematics
Exercises, 41262,
81.31%
/ Statistical *.

Word Problems,
8357, 16.47%

Higher-Order Real-
‘World Applications,
145, 0.29%

Figure 8. Types

10

Number of Excercises

of 21" Century Competencies

2 3 4 5 6 7 8 3 10 M2 13 1415 16 17

Figure 6. Country/Jurisdiction Textbook Communica- -
tion
Higher-Order Math Creativity I
Applications, 201, 4.84%
v Critical
Thinking
Information
Standard Word Use
Problems, 694,
Computational 16.72% Reflection
Excercises, 3251,
78.39%
Persistence
/Resilience
Systems I
Higher-Order Thinking
Word Problems, Real-World T
696,16.77% Applications, 2, 10
0.05%

Number of Excercises

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)
& 6 (country/jurisdiction specific):
o The Blue pie diagram shows the total number of different types of
exercises.
e The Grey pie diagram shows the number of standard word problems
(an expansion of the light-blue wedge).
e The Orange wedge represents the number of Higher-Order Math-

Notes for Figures 7 & 8:

e Light Grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

o Dark Grey bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light grey bar encompasses the dark grey bar.

World applications. o The stars show the number of Higher-Order Real-World application
e The Yellow wedge represents the number of Higher-Order Real- exercises of each type that are included.
World applications.

o For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

Unclassified



EDU/WKP(2022)6 | 103

Curriculum Decision Making

0 1 2 3
Advice & Constrain, veto or
. No formal role dati modify Final authority or approval
Decision recommendations recommendations
Role:
Figure 9. Who Makes What Decisions?
National Regional School Teachers Collectively|  Teachers Individually

Goals for pupils

A By overall system completion

For intermediate stages

To be reached in a given grade

B
C [For differentiated programme types
D
E

To apply for a specific school

I [ f i

Content of instruction

F |Course (grade level) offerings
G [Student course assignment rules

|
|

H [Course content (syllabi)

| JAuxiliary content outside of syllabi

Methods of instruction

J [Textbook selection
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K [Instructional methods/techniques
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets

National Regional School Teachers Collectively Teachers Individually
Goals for pupils| 0% 100% 67% 33% 33%
Content of instruction 0% 75% 50% 42% 42%
Methods (including textbooks) 0% 67% 67% 67% 50%
Examinations 0% 78% 56% 33% 33%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3. The numerator (x) is the sum of the
values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.Note. The facet Methods of Instruction includes textbook selection as
well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils52% 24% 40% 29% 33%
Content of instruction@46% 19% 143% 142% 53%
Methods (including textbooks)[28% 18% 55% 50% 74%
Examinations|55% 16% 30% 40% 41%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns especially in Figures 10 and 11,
indicates over which facets each locus has the most influence. We acknowledge David E. Wiley’s contribution to the study of curriculum decision making.

Unclassified



104 | EDU/WKP(2022)6

Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Hong Kong (China)
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning | ‘

Whole Number: Operations

Measurement Units, Estimation & Errors

Commen Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

: A No. of
No. of Countries/Jurisdictions

TIMSS95 Countries/ Hong Kong (China)

covering topics at each grade level

Jurisdictions
Mathematics Topic 1 2 3456 78 12 3 456 7.8 2 3 456 7 8
Binary Arithmetic & Other Number Bases 1|2 |2|2]|2 3
Computational Thinking 2|2 |2|2|1|1]|2]2 3
Computer Coding 1|1 (1|22 2
Vectors and Matrices 1 1 2 4
Geometric approx. for irregular shapes 11223 3
Trigonometric equations and identities 3|4 4
Other Equations and Inequalities 5 | 10 10
Exponential Functions 1|22 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2(2|3(4|5|6|11]|10 15 -
Conditional probability/Independent Events 1 13[4 4
Discrete & continuous random variables 1(1|1|2]|2 2
Populations and their parameters 1|1|1|2]s 5
Random Sampling 1|1|1|(1]|1|1]|3]|s 6
Estimation of parameters 2|2|2|afs3 6
Definition of Correlation Coefficient 1)1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|1 |2(2|2|2|3]|3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0 ‘ | |

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of Green cells
indicates the lack of coverage of those topics in TIMSS95
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8th Grade Textbook Exercises: Book 1

Textbook Exercise Composition

Figure 5. Totals Over All Participants’
Textbooks
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Figure 6. Country/Jurisdiction Textbook

Characteristics of Higher-Order
Real- World Application Textbook
Exercises

Figure 7. Type of Quantitative Reasoning
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Figure 8. Century
Competencies
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Type

Higher-Order Math
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e

Standard Word
Problems, 91,

I /
e, Mttt
695, 17.52% PP e

Computational
Exercises Excercises,
3033, 76.48%

Communica-
tion
Creativity
Critical
Thinking
Information
Use
Reflection
Persistence
/Resilience

Svystems
Thinking

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

o The Blue pie diagram shows the total number of different types of
exercises.

o The Gray pie diagram shows the number of standard word
problems (an expansion of the light-blue wedge).

e The Orange wedge represents the number of Higher-Order Math-
World applications.

e The Yellow wedge represents the number of Higher-Order Real-
World applications.

e For countries/jurisdictions that coded 2 textbooks, the average
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.

10

Number of Excercises

Notes for Figures 7 & 8:

o Light Gray bars show the range for the number of Higher-Order Real-
World application exercises of each type for each country/jurisdiction.

o Dark Gray bars show the Inter-Quartile Range (25" to 75" percentile).

e Special case: in cases where the majority of the country’s/jurisdiction’s
values were 0, the light gray bar encompasses the dark gray bar.

o The stars show the number of Higher-Order Real-World application
exercises of each type that are included.
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8th Grade Textbook Exercises: Book 2

Characteristics of Higher-Order Real-
World Application Textbook Exercises

Textbook Exercise Composition

Figure 5. Totals Over All Participants’

Textbooks

Higher-Order Math
Applications, 1125, 2.22%
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Standard Word
Problems, 8212,

16.18%
Computational

Exercises, 41262,
81.31%

AR
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8357, 16.47%

Figure 6. Country/Jurisdiction Textbook
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3468, 80.15%

—

/

‘Word Problems,
696, 16.09%

Mo Higher-Order Real-Worlc
Applications, 0, 0.00%

Notes for Figures 5 (total number of exercises across all countries/jurisdictions)

& 6 (country/jurisdiction specific):

e The blue pie diagram shows the total number of different types of exercises.

e The grey pie diagram shows the number of standard word problems (an
expansion of the light-blue wedge).

o The Orange wedge represents the number of Higher-Order Math-World
applications.

e The Yellow wedge represents the number of Higher-Order Real-World
applications.

e For countries/jurisdictions that coded 2 textbooks, the average number of
exercises of the two textbooks was used in Figures 5, 6, 7 and 8.
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Notes for Figures 7 & 8:

Light grey bars show the range for the number of Higher-Order Real-World
application exercises of each type for each country/jurisdiction.

Dark grey bars show the Inter-Quartile Range (25" to 75" percentile).

Special case: in cases where the majority of the country’s/jurisdiction’s values
were 0, the light grey bar encompasses the dark gray bar.

The stars show the number of Higher-Order Real-World application exercises of
each type that are included.
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Curriculum Standards

Index
e Page 1 portrays the composition of the country’s/
jurisdiction’s curriculum standards.

e Page 2 portrays the composition of a representative 8™

grade mathematics textbook.

e  Page 3 portrays the curriculum decision-making authority

within the educational system.

e Page 4 portrays the mathematics topic coverage of the
country’s/jurisdiction’s curriculum standards across

grades 1-8 in comparison to the 1995 TIMSS A+
benchmark curriculum.

Figure 1. Number of Topics to be Covered at each Grade

001 2 3 45 6 7T 8 90 M 9 W IS 6 7 W W20 2222924252 27 202930 M R I3 MWW WA W

2 0 41 a2

Grade 1 *

Grade 2 *

Grade 3 *

Grade 4 *

Grade 5 *

Grade 6 *

Grade 7 *

Grade 8 *
| |

10 20 30
Number of Topics

Notes for Figure 1:

o Light Grey bars show the range for the number of topics that each

of the 19 countries/jurisdictions intended to cover.

e Dark Grey bars show the Inter-Quartile Range (25" to 75"
Percentile) found within the broader range for the number of
topics that each of the 19 countries/jurisdictions intended to
cover.

o The stars show the number of topics that the country/
jurisdiction intended to cover at each of the grades.

Figure 2. Degree of Emphasis for the Coverage of
Four Types of Quantitative Reasoning

D 2 4 6 B W 12 W W W 20 22 24 26 28 30 32 34 3 38 4D 42 44 46 46 S0 52 54 56 58 B0 62 64 66 B8 70 72 M4 6 78 80
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Figure 3. Degree of Emphasis for the Coverage of
Higher-Order Applications
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Math World *
Real World *
I
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Figure 4. Degree of Emphasis for the Coverage of 21"
Century Competencies/Skills

D2 4 6 B W W W B W 2027 74 76 78 3 32 34 36 38 40 42 44 46 40 50 52 54 56 55 60 62 64 66 B9 0 72 M 76 76 60

Communica-

tion ad

Creativity *
Critical
Thinking
Information
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Systems
Thinking

20 40 60 80
Emphasis

Notes for Figures 2-4:

o The structure of these figures is the same as described in the note for Figure
1.

o The variable represented in each of these figures is a measure of the
intensity/emphasis that the curriculum standards for each of the
countries/jurisdictions placed on each of these three dimensions of
mathematics literacy.

e The measure is defined with 0 indicating no mention of the
dimension and 1-75 indicating the degree of emphasis (see
methods section of the introduction to the country/jurisdiction
reports).
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8" Grade Textbook Exercises

Textbook Exercise Composition Characteristics of Higher-Order Real-World
Application Textbook Exercises
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Notes for Figures 5 (total number of exercises across all countries/jurisdictions) 10 i
& 6 (country/jurisdiction specific): Number of Excercises
. Th:}glrl;csle):f diagram shows the total number of different types of Notes for Figures 7 & 8:
o The Grey ple diagram shows the number of standard word problems . nght Grey bars show the range for the number of Higher-Order Real-World
(an expansion of the light-blue wedge). application exercises of each type for each country/jurisdiction.
e The Orange wedge represents the number of Higher-Order Math- e Dark Grey bars show the Inter-Quartile Range (25™ to 75™ percentile).
World applications. o Special case: in cases where the majority of the country’s/jurisdiction’s
e The Yellow wedge represents the number of Higher-Order Real- values were 0, the light grey bar encompasses the dark grey bar.
World applications. o The stars show the number of Higher-Order Real-World application
o For countries/jurisdictions that coded 2 textbooks, the average exercises of each type that are included.
number of exercises of the two textbooks was used in Figures 5,
6,7 and 8.
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Figure 9. Who Makes What Decisions?
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Figure 10. Country/Jurisdictions: Relative Importance for each of the Four Facets
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National Regional School Teachers
Collectively Individually
Goals for pupils| 100% 0% 0% 33% 33%
Content of instruction 100% 0% 8% 33% 33%
Methods (including textbooks) 100% 33% 83% 33% 33%
Examinations| 78% 11% 11% 33% 33%

Note. The denominator for the percentages is the number of subcategories (as defined in Figure 9) within each category x 3.
The numerator (x) is the sum of the values assigned for each chosen subcategory; for example, for cell (1,1) the formula is x/15.
The facet Methods of Instruction includes textbook selection as well.

Figure 11. Relative Importance Averaged Across All 19 Countries/Jurisdictions

National Regional School Teachers Teachers
Collectively Individually
Goals for pupils| 52% 24% 40% 29% 33%
Content of instruction 46% 19% 43% 42% 53%
Methods (including textbooks) 28% 18% 55% 50% 4%
Examinations, 55% 16% 30% 40% 4%

Note for Figures 9, 10 & 11. In the above figures looking across rows tells who has what role while looking down the columns
especially in Figures 10 and 11, indicates over which facets each locus has the most influence. We acknowledge David E.
Wiley’s contribution to the study of curriculum decision making.
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Coverage of Mathematics Topics in the Standards

Figure 12. Comparing the Patterns of Coverage over 25 Years

TIMSS95 Majority Kazakhstan
OECD2020
Mathematics Topic 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Whole Number: Meaning

Whole Number: Operations

Measurement Units, Estimation & Errors

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles

Measurement: Perimeter, Area & Volume

Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations

Decimal Fractions

Relation of Common & Decimal Fractions

Properties of Common & Decimal Fractions

Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry

Geometry: Transformations

-

Negative Numbers, Integers, & Their Properties

Exponents, Roots & Radicals

Exponents & Orders of Magnitude

Geometry: Congruence & Similarity

Rational Numbers & Their Properties

Patterns, Relations & Functions

Proportionality: Slope & Trigonometry

Real Numbers, Their Subsets & Properties

Note. Green cells indicate coverage defined by TIMSS A+; Orange cells indicate coverage defined by at least a simple majority of the 19
countries/jurisdictions; Blue cells indicate specific country/jurisdiction coverage.

Figure 13. Moving into the Future: Current Coverage of Topics Defining a New Literacy

No. of Countries/lurisdictions covering

TIMSS95 topics at cach grade level No. of Countries/ Kazakhstan
Jurisdictions
Mathematics Topic 12 3 45 6 7 8 12 3 456 78 coverine 3 2 3 4 5 6 7 8
Binary Arithmetic & Other Number Bases 1|2]|2]2]2 3
Computational Thinking 2|2 (2|2 1|22 3 w
Computer Coding 1|1 |1]2]2 2
Vectors and Matrices 1 1 2 4 -
Geometric approx. for irregular shapes 1(1]|2]2]3 3
Trigonometric equations and identities L 4
Other Equations and Inequalities 5 |10 10
Exponential Functions 1|22 2
Other non-Linear Functions 5|8 9
Linear, non-Linear, and Exponential 5|6 6
Definition of discrete probability 2|2 (3[4 |5]|6|11]10 15
Conditional probability/Independent Events 1 1(3]a 4
Discrete & continuous random variables 1|1f1f2[2 2
Populations and their parameters 1|1|1]2]s5 5
Random Sampling 1 (1|1 |1|1|2|3]s5 6
Estimation of parameters 222|443 6
Definition of Correlation Coefficient 1|1 1
Contingency Tables 1 1
Regression 1 1
Historical Perspectives 1|2|2|2|2[3]3 3
Sampling dist., Standard errors, Significance testing 0
ANOVA: Relationship involving categorical variables 0

Note. Orange cells indicate the number of countries that cover that topic at that grade level. The accompanying column indicates the number of
countries/jurisdictions that included that topic at any grade level; Blue cells indicate specific country/jurisdiction coverage. The absence of green
cells indicates the lack of coverage of those topics in TIMSS95.
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6. Discussion

We designed this report so that all of each country/jurisdiction’s results from the various analyses
described in the previous section would be combined in an individual country/jurisdiction report thus
creating a more complete characterisation of the issues related to that country’s/jurisdiction’s
curriculum. This we felt to be a more important format for country/jurisdiction use rather than to
have the results for the countries listed in a rank-ordered table. Each country/jurisdiction report
includes: how curriculum decisions are made; what the national curriculum standards specify to be
covered; a comparison to the A+ curriculum from 25 years ago; and a characterisation of at least one
8" grade mathematics textbook.

All the results within a country/jurisdiction report are anchored within the distribution of all 19
countries/jurisdictions providing them with an overall comparison but not specifically to any
individual country/jurisdiction. If any country/jurisdiction desires such a one-on-one comparison to
another country/jurisdiction, it will have to find the section containing the data for the other
country/jurisdiction and draw the comparison themselves.

Three research questions pertain to the coverage of formal mathematics content as well as to the three
dimensions related to mathematics literacy as found in the MCDA mathematics content framework.
The comparison of the formal mathematics topics — both those known to have been covered 25 years
ago as well as a set of new topics entering the curriculum of some countries early in the 21* century
— were compared to those of 25 years ago as reflected in the TIMSS-95 study. A third question
pertained directly to the coverage of the three aspects of the mathematics framework related to the
development of mathematics literacy.

Pertaining to the formal mathematics topics the main finding was that for a majority of the 19
countries/jurisdictions, the overall pattern of coverage was very similar to that found for the A+
countries in TIMSS-95. Most formal topics undergirding K-8 school mathematics were included in
most countries’/jurisdictions’ national standards — not always in the same order or at the same grades,
but they were covered. The more recently appearing formal topics were in general not covered by
most participants as might be expected. The data showed the occurrence of more statistics topics
being covered, but only a few countries/jurisdictions going into the more formal aspects of statistical
inference. The other topics such as algorithmic reasoning and non-linear statistical models were
rarely included.

We found, but to varying degrees of emphasis, that all three dimensions of mathematics literacy have
become the norm in the national curriculum standards of all 19 countries/jurisdictions. The
country/jurisdiction standards bring to the fore, not only formal mathematics related to K-8
schooling, but the dimensions of quantitative reasoning, real-world applications, and 21% century
competencies. There are major differences among countries as to the degree of emphasis placed on
each of these three dimensions. Within a country/jurisdiction the degree of emphasis also varies
across the three dimensions.

Some countries/jurisdictions mention any one of the three dimensions but only once. Others mention
two or three of the dimensions but, again, only once. Still others include one or more of the three
dimensions at each grade level. While still others achieve the greatest degree of emphasis by
including references to one or more of the three dimensions in association with specific topics at
specific grades. The repeated and/or specific references to topic/grade combinations for these three
dimensions, we hypothesise, indicate to the teachers the importance of covering them. As such,
teachers are told to teach not only the formal and fundamental aspects of K-8 mathematics but also
to include the aspects related to the development of mathematics literacy.

Opportunities to learn in mathematics are clearly related to the types of exercises provided in student
textbooks. Teachers are generally not expected to develop their own exercises but to rely on the
textbook. Studies indicate that most do as was the case in these 19 countries/jurisdictions. The
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following quote by education psychologists is relevant here as it talks about engaging students in
building connections within a domain of knowledge by “...providing opportunities for students to
engage repeatedly in this process over time as they deepen and extend their domain knowledge
[mathematics literacy]” (Fries et al., 2020(;¢)).

Textbook data related to the availability of higher-order real-world application exercises in
country/jurisdiction textbooks paint a dismal picture at best. From the point-of-view of the students,
such opportunities to learn and develop mathematics literacy are so few so as to be almost non-
existent averaging less than six exercises per 8" grade textbook. The analysis shows what is given to
them in the form of word problems (averaging around 15% per book) are really nothing more than
computational problems surrounded by words and as such provide weak opportunities to develop
mathematics literacy. Pollack, some 40 years ago, looked at the issue of how to teach the application
of mathematics to the real-world. What he recommended, essentially, is the use of what we have
defined as higher-order real-world applications. He noted that word problems are “silly, redundant
and even stupid” (Pollak, 1969(17)). Pollack also indicated that many times the applications around
which the exercises are developed make assumptions that are incorrect and inconsistent with the
reality that the item tries to represent.

It is here where the gap between policy and practice occurs as we found very few higher-order real-
world application exercises in any of the countries/jurisdiction textbooks. They occurred in such
small numbers that the average country/jurisdiction would run out of such exercises in one and a half
months even if they only included one such exercise per week. The results of this study indicate that
the countries’/jurisdictions’ education policy makers have “talked the talk” in terms of the
importance of providing opportunities to all students in order to develop mathematics literacy that
enables them to reason mathematically toward finding solutions to the problems that arise in their
current lives and certainly almost daily in their future lives as citizens.

Unfortunately, the analysis of the 23 textbooks that provide opportunities to learn to ostensibly
become mathematically literate in these 19 countries/jurisdictions, amount to less than one percent
of all the exercises contained in those 23 textbooks. Clearly, the textbooks fail to deliver the relevant
opportunities to learn. Recent research studies related to OECD Programme for International
Students Assessemnt (PISA) 2012 that contained a measure of mathematics opportunities to learn
(OTL) indicated the consistent and strong relationship of OTL to PISA performance with large
estimated effect sizes. The effect sizes varied across countries/jurisdictions but one thing that did not
vary is both the practical and statistical significance of mathematics OTL to PISA assessment
performance (Cogan, Schmidt and Guo, 2019;15;; Schmidt and Burroughs, 2016(10;; Schmidt et al.,
2015p0; Schmidt, Guo and Houang, 2021p1).

This leaves us with the serious predicament of a rather large gap between policy and practice.
Unfortunately, we do not have data pertaining to what the teachers actually taught in each
country/jurisdiction, but previous research indicates the strikingly large correlation (.9) between
teacher content coverage and textbook content coverage. Assuming this to be true, unfortunately, this
leaves countries/jurisdictions with strong policy but weak implementation.

Countries/jurisdictions do not publish textbooks but rely on the private sector for their development,
however, this does not imply that the policy makers have no influence over the content of the
textbooks. Perhaps newly developed policies could impact the content of mathematics textbooks.
Without such, one can only imagine the difficulties of reaching the important goal of providing al/
children, no matter their socio-economic status the opportunity to acquire the second most important
literacy — mathematics. Without this, we are depriving many students of the opportunity to develop
the mathematics knowledge and quantitative reasoning necessary to, as a society, address the serious
problems facing the world including climate change, raging pandemics, and even the very survival
of democracy.
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Annex A. Mathematics Curriculum Document Analysis (MCDA) Framework

Content

Quantity

Whole number

Meaning (place value, ordering, comparison)
Operations (meaning and computations)

Properties of operations (order of operation, relationship among operations)

Fractions & decimals

Common fractions
Decimal fractions & percentages

Properties and relationships of common & decimal fractions

Number sense & estimation

Measurement units, estimation & errors
Rounding & significant figures
Estimating computations

Exponents & orders of magnitude

Number systems

Integers, negative numbers & their properties
Rational numbers & their properties
Real numbers, their subsets & properties

Complex numbers

Other number concepts

Simple number patterns and sequences

Binary arithmetic &/or other number bases

Roots, radicals and complex numbers

Combinatorics (permutations and combinations)

Computational thinking: Algorithmic mathematics & computer simulations

Computer coding (including both formal and informal (pseudocode) syntax)

Space and shape

Position, visualisation & shape

2-D Geometry: Basics (points, lines, segments, rays, angles)
2-D Geometry: Polygons & circles (formulas, properties, perimeter, area)

3-D Geometry (shapes, volume, surfaces, cross-sections)
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e (Co-ordinate geometry (analytical geometry)
e Trigonometry of right-angled triangles including the Pythagorean Theorem
e Vectors and matrices
e Geometric approximation for irregular shapes
Symmetry, congruence & similarity
e Symmetry
e Transformations (including geometric patterns)
e Congruence & similarity
Change and relationships
Algebra foundations
e Rates and ratios
e Proportionality
Beginning algebra
e Algebraic sequences and patterns
e Expressions
e Simple linear equations
¢ Slope and intercept
Algebra
e Linear equations and inequalities
e Trigonometric equations and identities

e Other equations and inequalities (quadratics, polynomials, including factorization and
expansion)

e Linear functions
e Exponential functions
e Other non-linear functions
Change
o Infinite processes (e.g. sequence, series, limits and convergence)
e Calculus and analysis
e Linear, non-linear, and exponential for modelling growth and change
Statistics, probability and data
Descriptive statistics
e Mean, mode, median, variance, etc.
e Displays of distributions
Probability distributions

o Definition of discrete probability and related theorems
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Conditional probability and independent events
Bayes Theorem

Discrete and continuous random variables and their distributions

Statistical inference

Populations and their parameters

Sampling from the population/random sampling

Estimation of parameters (e.g. mean, variance)

Sampling distributions (standard errors, bias)

Confidence intervals

Hypothesis testing

Definition of correlation coefficient

Relationship among categorical variables (contingency tables)
Relationship involving continuous variables (regression)

Relationship involving categorical and continuous variables (ANOVA)

History of Mathematics as a Human Activity

Quantitative reasoning

Mathematics
Algorithmic
Geometric

Statistical

21% century skills/competencies relevant to mathematics

Critical thinking
Creativity
Information use
Systems thinking
Communication
Reflection

Resistance/resilience
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Annex B. Contributors list

National experts for Mathematics Curriculum Document Analysis (MCDA) planning and
coding workshops

Australia: Hilary Dixon (Australian Curriculum, Assessment and Reporting Authority (ACARA)),
Patrick Donaldson (Permanent Delegation of Australia to the OECD), Patrick Kelly (ACARA),
Rainer Mittelbach (ACARA), Rachael Whitney-Smith (ACARA)

Estonia: Kédi Alanurm (Education Agency Foundation), Imbi Henno (Ministry of Education and
Research), Joosep Norma (Noored Kooli SA)

Greece: Dionysios Lamprinidis (Ministry of Education), Konstantinos Stouraitis (Institute of
Educational Policy), Petros Verykios (Honorary school advisor)

Hungary: Csaba Csapodi (Eszterhazy Karoly University), Odén Vancsé (Eszterhazy Karoly
University), Gergely Wintsche (Eszterhazy Karoly University)

Israel: Genady Aranovich (Ministry of Education), Yafit Avital (Ministry of Education), Rachel
Gabai (Ministry of Education), Nerit Katz (Ministry of Education), Gilmor Keshet-Maor (Ministry
of Education), Yossy Machluf (Ministry of Education), Dorit Neria (Ministry of Education)

Korea: Inseon Choi (Korea Institute for Curriculum and Evaluation)

Latvia: Mark Giterman (consultant), Ilze France (University of Latvia), Marta Mikite (National
Centre for Education), Laura Treimane (Permanent Delegation of the Republic of Latvia to the
OECD and UNESCO), Janis Vilcins (National Centre for Education)

Lithuania: Jolita Dudaité (Mykolas Romeris University), Rimas Norvaisa (Vilnius University)
Netherlands: Marc van Zanten (Netherlands Institute for Curriculum Development)

New Zealand: Christine Dew (Ministry of Education), Darryn Grey (Ministry of Education), Vince
Wright (Consultant to Ministry of Education)

Norway: Ole Christian Norum (Norwegian Directorate for Education and Training)
Portugal: Leonor Santos (University of Lisbon), Jaime Carvalho Silva (University of Coimbra)

Sweden: Johan Borjesson (Swedish National Agency for Education), Marica Dahlstedt (Swedish
National Agency for Education), Jenny Lindblom (Swedish National Agency for Education)

Argentina: Hugo Labate (Ministry of Education, Culture, Science and Technology)

Hong Kong (China): Vincent Siu-chuen Chan (The Education Bureau), Chun-yue Lee (The
Education Bureau), Kit-ying Leung (The Education Bureau)

Kazakhstan: Gulnara Apeyeva (AEO “Nazarbayev Intellectual Schools”), Talgat Bainazarov (AEO
“Nazarbayev Intellectual Schools”), Narken Burkenov (AEO “Nazarbayev Intellectual Schools”),
Dina Shaikhina (AEO “Nazarbayev Intellectual Schools”), Zhanat Zhuldassov (AEO “Nazarbayev
Intellectual Schools™)

National experts for MCDA planning workshops

Canada: Marie Macauley (Council of Ministers of Education, Canada), Federico Vargas (Council
of Ministers of Education, Canada)
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China (People’s Republic of): Ma Yunpeng (Northeast Normal University), Cao Yi Ming (Beijing
Normal University), Wang Shan Shan (Ministry of Education)

Russian Federation: Ivan Yashchenko (National Research University Higher School of
Economics), Andrei Trepalin (National Research University Higher School of Economics)

Turkey: Ayse Gunay Gokben (Ministry of National Education)
Researchers/experts for MCDA coding workshops

Yoshinori Shimizu (University of Tsukuba, Japan)

William Schmidt (Michigan State University, United States)

Leland Cogan (Michigan State University, United States)

Richard Houang (Michigan State University, United States)

William Sullivan (Michigan State University (Graduate Student), United States)
Feng-Jui Hsieh (National Taiwan Normal University, Chinese Taipei)

Ting-Ying Wang (National Taiwan Normal University, Chinese Taipei)
Researchers/experts for MCDA planning workshops
Ellen Weavers (Cambridge Assessment, United Kingdom)
Professionals in fields using mathematics who contributed to MCDA planning workshops

Finance: Albert Ferreiro Castilla (ALCO Portfolio Manager, Banco Sabadell, Spain)
Health: Wouter Kroese (Founder, Pacmed, Netherlands)
Manufacturing: Renan Devillieres (CEO, OPEO Studio, France)
Marketing and communication: Doug Harrison (Former President, US and current consultant,
YouGov, United States)
OECD Secretariat
Miho Taguma, Project Manager, Senior Policy Analyst
Kevin Gillespie, Project Assistant
Cassandra Morley, Project Assistant
OECD consultants
Florence Gabriel (Consultant, Australia)
Meow Hwee Lim (Consultant, Singapore)

Kelly Makowiecki (Consultant, United States)
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