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Abstract

The PISA test focuses on the concept of lifelong learning and pays attention to the problem design of mathematical
contextualization. With the increase in participating countries and regions, the PISA test system is also constantly developing and
changing. Therefore, it is of great significance to study the PISA test. This article is to review the Chinese studies on the PISA,
summarize the specific research aspects and achievements to put forward the prospect of future research. The results show that
the domestic research on the PISA test itself is relatively small, but showing an increasing trend. Firstly, research focuses on
values and the view of evaluation at the conceptual level, which embodies the characteristics of diversified literacy and
instrumental cognition. Secondly, the research focuses on compiling the examination questions and comparative analysis of the
PISA test questions with internal test questions and then applying research on two-bit cod. Third, research focuses on the overall
development direction, content and contextualization of the PISA. Fourth, the research focuses on the neglect of cultural factors
and the evaluation itself in the PISA. Suggestions: enhance the critical understanding of the PISA, we should not only blindly
pursue it, but also realize that the PISA itself is not the perfect test. We should combine cultural factors and international
perspectives, and we should not neglect its cultural characteristics and educational needs.
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1. Introduction

main area of assessment in 2003 and 2012. Furthermore,

Launched by the Organization for Economic Cooperation
Mathematics will be the main evaluation area in 2021

and Development (OECD) in 1997 and tested for the first
time in 2000, PISA (Programme for International Student
Assessment) is held every three year since then, with
reading, mathematics, and science as core areas and one

which is the next year of testing. Therefore, mathematics
plays an important role in the PISA, and the PISA test
framework becomes closer to life and improvement. To

core area as the most focus of each test. Later, it continues
to improve its evaluation system. For example, the
PISA2012 included financial literacy in the evaluation
system, the PISA2015 included cooperative
problem-solving in the evaluation system, the PISA2018
included global competency in the evaluation system, and
the PISA2021 included creative thinking in the evaluation
system. Mathematics, which is the core area, has been the
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better understanding, the concept of PISA test, absorbing
and drawing on the experience of large-scale tests like the
PISA, and avoiding misunderstanding, so the domestic
research of the PISA needs to be reviewed.

The Chinese literature of CNKI was searched for the title
"PISA" (till January 9, 2021), and 1,273 literature were
obtained. After further searching for "PISA& mathematics",
255 articles were obtained. And the title search of "PISA&
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mathematics" was followed by 164 literature. After excluding
the interference in Leaning Tower of PISA in Italy and the
literature with strong subjectivity and lack of empirical
research, a total of 17 research articles in the PISA test itself
were obtained.

Looking at these domestic research literature, the research on
the PISA mainly focuses on four aspects: concept level, test
question compile, development and problems existing in PISA.
These aspects are explained one by one below.

2. Research on the Concept of
PISA

At the conceptual level, the research can be divided into two
aspects: values and evaluation. At the level of values, the PISA
pursues the value concept of "diversified literacy” [1]. Pan
Yong believed that PISA is different from "pure academic
research". The PISA keeps an objective distance from social
interests and the future destiny of mankind and highlights its
distinctive forward-looking, developmental and strategic
characteristics [2]. What the PISA expects and places on is not
the present, but the literacy of 15-year-olds and their ability to
face future life. The PISA is not the first test focusing on
literacy, the comprehensive description of literacy is no longer
limited to school knowledge and skills, but it provides various
situations of student life. Lifelong learning breaks in the
concept of "functionalism" and begins to attach importance to
the application and controls of individual learning motivations,
attitudes, and strategies. Wang ding believes that the PISA test
embodies "big ideas or integrated concepts" [3]. In real life,
there are often multiple mathematical topics involved in a
situation. Therefore, the PISA focuses on comprehensively
solving problems with real situations. Based on this, other
scholars have also proposed that attention should be paid to
the contextualization, mathematical process, problem analysis
and problem expression [4], all of which are views under this
value.

From the perspective of evaluation, li Yujia believed that the
evaluation view of the PISA embodies the characteristics of
Dewey's instrumental cognition characteristics [5]. In this
view, truth is not absolute and preconceived. It can only be
determined by success in practice. The PISA test selects the
world-recognized teaching model and many emotional goals
and dimensions at the school teacher level, and then further
considers how to meet the scientific problems of design
based on ensuring that these variables and latitudes are
investigated. This avoids the problem that testing isn't
scientific enough once there's a problem with the top-level
designed theory. Unlike most domestic examinations, the
direct purpose of the PISA evaluation is to improve the
quality of education, optimize the quality of students, pay

more attention to the above-mentioned quality of evaluation
content and standards, and pay attention to the participation
in learning. Therefore, non-disciplinary evaluation reflects
the actual requirements of the social living environment on
students [6].

3. Research on the Preparation
of PISA Test Questions

On the research of PISA topics, the question research is the
first aspect. Su Hongyu studied the process of weaving PISA
test questions [7]. The specific process includes preparation,
test question composition, cognitive interview, international
test question composition, and pilot to test. The summary of
the questions becomes a form similar to the question bank,
which will be used in the test. At the same time, she also
pointed out that the process is not linear, but often recycled.
Secondly, researchers focus on the comparative analysis test
questions. For example, Shenyang and others analyzed and
compared Nanjing's middle school exam question with PISA
test questions. The comparison found that PISA involves less
knowledge, pays more attention to the investigation into the
executive process of data statistics, and has more open
questions. The further analysis of the number of open
questions stems from the difficulty in judging the open
questions about the middle school entrance examination, and
the PISA test has strict cod for "all pairs, some pairs, no pairs"
[8]. Once again, the study of cod, two-bit cod retains the very
different responses and answers between cognitive processes
and knowledge, so it is valued. Wang Lei and others analyzed
the cod method of the PISA test [9]. In the PISA cod guide, the
score of each question was determined using the method of
score labels, code numbers, code descriptions, and basic
examples. Then they further proposed to apply the two-bit cod
method of the college entrance examination marking online,
play the advantages of online marking, and achieve different
provinces to set up a common response group to monitor the
scoring quality. The other research is the analysis of the PISA
test question types, such as Chen Jie, Qi Chunxia studied the
types and characteristics of mathematical problems in the
PISA test [10-11]. They found there are close and open
questions on the structure, and the former is in the majority.
The topic has the objective and subjective topic, and the
former is a little more. In terms of context, the public and
personal contexts related to life account for the most. In the
interdisciplinary aspect, scientific mathematics is the most.
Pure mathematics only accounts for 8%. On the characteristics,
the practical situation, the multidisciplinary fusion,
identifying the graph information and thinking ability are
more valued.
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4. Research on the
Development of PISA

The research on the development of the PISA mainly focuses
on the development process and new changes in PISA testing.
On the one hand, it is the overall change trend of the test; on
the other hand, it is the change of context and situation. In
terms of the overall change, Ma Jiansheng and others have
studied the changing trend of PISA [12]. The PISA is
constantly expanding the test contents, such as increasing
financial and economic literacy, problem-solving ability and
global competence, increasing participating countries and
regions. The number of participating countries and regions has
reached 78 in the 2018 test. The PISA is increasing the
explanatory power and constantly combining with
breakthroughs in other disciplines to interpret the evaluation
results. More than that, the PISA is also shifting from
paper-based tests of the technology-based test. At the same
time, the PISA is also changing from a paper-and-pencil test of
a technology-based test, carrying out technology-based
high-level capability assessment. For example, it is using
human-computer interaction to test cooperative capabilities
[13]. In terms of content and context changes, Dong Lianchun
and others concluded that after analyzing the background that
future social development requires a higher level of
mathematical literacy for students. The implementation of the
OECD education 2030 researched project and the long-term
development goals of the OECD PISA assessment project.
Both have promoted the OECD's revision of the connotation
and evaluation framework of PISA2021 mathematical literacy
[14]. Yu Guowen and others analyzed the evolution of
mathematical content and context. And the content evolution
shows a tendency to emphasize growth phenomenon,
geometric approximation, computational simulation, and
conditional decision making. but the changes in context were
not obvious [15]. The evolution process also shows an
important characteristic, that it pays more attention to the use
of mathematics as a tool rather than a goal to train students to
become 2 1st-century citizens that are ready for the future. Cao
Yiming and others analyzed the "change and invariability" of
the mathematical assessment framework and proposed that the
main body of the PISA mathematical assessment framework,
the connotation expression of mathematical literacy, and the
adjustment of the structural system of the evaluation
framework are changing [16]. The number of participating
teams is increasing, the connotation expression is richer, and
the structure is more prominent in mathematical reasoning.
What has not changed is to continue to implement the content
area based on the content of mathematical disciplines, pay
attention to the real situation in the real world, and focus on
the mathematical process that incorporates mathematical
modeling ideas.

5. Research on Problems with
PISA

Even though the PISA test is constantly developing and
changing, there are still problems. The existing studies believe
that the problems are mainly due to ignoring the influence of
cultural factors and the mechanism of evaluation itself. In
terms of culture, for example, Ma Jiansheng pointed out that
while increasing the interpretation of the evaluation, the
consideration of cultural factors was ignored in the test results.
Other studies focus on the reverse study of the PISA
performance of countries in East Asia and conclude that the
Confucian cultural circle has an impact on the PISA test. For
the evaluation itself, Lv Yunzhen analyzed the limitations of
the PISA test of the methodological level [17]. The first is that
the sample exclusion rate is too high. Although there are
certain data limitation methods, the restrictions are not strict.
In fact, when Shanghai participated in the PISA test of 2009,
The secondary vocational students are excluded. Secondly, the
target population is not representative of the whole country.
For example, only some Chinese regions participate in the
examination, the result cannot explain the situation of Chinese
education. Thirdly, the student performance prediction model
has inherent design misunderstandings. He thinks "Rasch Item
Response Theory" needs prerequisites. One of the
prerequisites is that "for all test populations, the PISA test
project has an equal effect", meaning that people of different
cultures can accept the PISA test questions. This is difficult to
do. For example, Chinese students are not familiar with
military spending. Finally, the "trend indicator" is misleading.
Because the examination is held once every three years and
the cores of different tests are different. The test questions
vary greatly from two or more tests.

6. Discussion

Given the existing Chinese studies, the research on the PISA
test itself mainly focuses on four parts: the concept of the
PISA test, the analysis of the questions themselves, the
development changes and the question of the examination
itself. The analysis of ideas is more, but the main conclusions
are to conclude. The analysis of test questions is the most
popular research direction. Comparing and analyzing the
similarities and differences between domestic tests and PISA
tests. Using PISA tests questions to analyze, guide, and
evaluate existing test questions. It has become a research hot
point. There are few studies on the evolution of content, and
some research will not appear until 2019. Furthermore, there
are few doubts about the rationality and scientificity of the test
method itself. Overall, there are few studies on PISA itself.

From the existing domestic research, there are two problems.
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First of all, the research rarely considers the PISA test whether
it is scientific and reasonable. In research, it is often assumed
that the PISA test is "perfect", but this is not the case. The
biggest challenge to international testing is that there are
differences between different regions and cultures that
interfere with the authenticity of the data. Even if the PISA test
makes some measures, such as a large question bank, strict
propositions, this cannot be completely trusted. In the
comparative analysis of the PISA test questions and domestic
test questions, there are often studying that default the PISA
test question to be "correct", and we must learn from it in the
preparation of test questions. Therefore, in terms of learning,
we should analyze the PISA test in more depth, pay attention
to cultural differences and learn from national conditions. For
example, in the selective test, we can add open questions
based on two-bit cod, and background factors should be added
to the examination of regional education level.

Secondly, the understanding of the PISA test is only in the test
itself, and it is not recognized that it is an external interference
from the interference from international organizations. The
Organization for Economic Cooperation and Development has
demonstrated the need for urgent reform through the crisis.
Then it shows the feasibility of reform through other efficient
systems. But the trend and direction of a country's reform and
development should be continuous and autonomous, and the
most important it should meet the actual needs of the country,
rather than "turn" under external rendering and publicity, which
is a manifestation of the loss of sovereignty. There are few
pieces of researches on PISA in China, but there is a lot of
shallow applied researches. The data onto the PISA test is often
regarded as "truth", which is thoughtless. Because the PISA
does get some statistical data, but the improvement method and
statistics itself causality is not strong enough. Just like a person
does have leg pain, but the lesion may not be in the leg, may be
caused by the compression of a nerve in the brain.

7. Conclusion

According to the above summary of domestic research, the
following conclusions can be drawn:

(1) Domestic studies have a positive attitude to the
multi-element culture values and instrumental evaluation
concept of the PISA test. These ideas promote people to pay
more attention to the needs of real-life and realize that the
truth should be tested for practice. The concept of the PISA
tests provides a foothold on lifelong learning. Lifelong
learning should be maintained in the face of the needs of
real-life and future life, and real-life testing can be used to
meet this purpose more closely. Mathematics education is for
the development of each student, it is to achieve different
development for different students. It is not contradictory that

we also need to enable students to adapt to future development
and meet the needs of the labor market. So the idea of the
PISA has been accepted.

(2) Domestic research shows interest in two-bit cod and
attempts to introduce this method to improve domestic
propositional methods. In domestic tests, especially in
large-scale tests, the selection test is the mainstream. So
ensuring the objective characteristics of them has become
mathematics tests are as objective as possible. The answers are
unique, although this doesn't conform to real life. The answers
to subjective questions are not unique, which makes it difficult
to achieve strict "fairness" in the judgment. Two-bit cod
provides the possibility of change. Through two-bit cod, the
subjective question scores are given quantitatively. Wang lei,
Shenyang and others researched this cod method of the
compilation of domestic questions.

(3) Chinese research pays attention to the development and
existing problems of the PISA test and tries to achieve
objective understanding. The PISA test is constantly
developing, and the PISA2021 has undergone new changes.
Researchers pay attention to the development of the content of
the test and the development of the structural system. At the
same time, it is also recognized that the PISA test pays more
attention to the development level of education, while the
domestic test pays more attention to the difference in selection.
The PISA test itself also has the key problem of comparing
students of different cultural foundations for an equal basis.

(4) There are many applications of PISA testing for domestic
research, and there are few problems and development
prospects for the testing itself. For the application of testing, it
should be based on a deep understanding of testing.
Internationally, due to the impact of the PISA test results,
some countries, such as Finland, continue to maintain the
stability of their education policies, and at the same time, they
have made certain improvements [18]. Except for the
difference that Japan has changed its education policy to meet
the requirements of the PISA test [19]. Therefore,
understanding the test itself is conducive to better comparative
development.
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