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ABSTRACT

With the advent of the information age, great changes have taken place in China's traditional
education mode, both curriculum standards and training objectives have changed, which makes
the cultivation of mathematics core literacy become the focus of high school mathematics
education. After the outbreak of the epidemic in 2020, the face-to-face courses of traditional
education were transferred to online, which accelerated the promotion of the new teaching
mode. In addition, the national strong foundation program included mathematics as a basic
discipline in the special enrollment plan, which made finding a suitable new teaching mode to
cultivate core literacy become a focus. Considering the advantages of flipped and smart
classroom, the cultivation of mathematics core literacy and the real-time flexibility of teaching
methods, this paper presents a C-ADE teaching design model with classroom as the coreand
introduces a new teaching mode. Using the unique analysis method of the cultivation of core
literacy, it is concluded that the new education mode has a significant advantage over the
traditional mode in the cultivation of core literacy. Finally, this paper discusses the evaluation
methods of education and teaching in the new era. It not only tests and supplements the C-ADE
model, but also improves the new education and teaching system in the information age based
on the cultivation of core mathematical literacy.

Keywords: Core literacy of mathematics. discipline new education. teaching evaluation.

1. TEACHING PURPOSE: CORE LITERACY
(1) Introduction to core literacy

In 2020, the revised mathematics curriculum standard for senior high school makes it clear
that senior high school should focus on cultivating students’ core literacy such as mathematical
abstraction, logical reasoning, mathematical modeling, intuitive imagination, mathematical
operation, data analysis, etc. At this point, the core literacy of mathematics discipline has
formally appeared in the eyes of people in the world.[Xl We know that the construction of
mathematical system has different perspectives, so the division of core literacy will be different.
The core literacy of mathematics is generally based on the subject knowledge, sublimating
mathematical thinking in the process of thinking, and then thinking about the world with
mathematical thinking, that is, abstract mathematics in the world, and number sense world in
mathematics. Therefore, the division of core literacy is in the final formation of literacy,
through the observation and role of the subjective world, according to the function of the
division. According to the relationship between mathematics and the outside world in the new
era, this paper thinks that it can be divided into three parts: the bridge connecting elements
composed of mathematical abstraction and mathematical modeling with the function of number
sense and abstraction; the internal complete elements composed of logical reasoning and
mathematical calculation with the function of improving knowledge and method system; and
the function of presenting and analyzing external elements Data analysis and intuitive
imagination constitute the external transformation elements.
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(2) The significance of cultivating the discipline core literacy in the new era

In recent years, with the implementation of the people-oriented education concept and the
"strong foundation program™ enrollment plan, the cultivation of high school mathematics core
literacy is becoming more and more important. The goal construction of high school
mathematics core literacy is not only to cultivate students to gradually form the core literacy
ability to adapt to personal life-long development and social needs in the education stage, but
also to enable students to strengthen basic knowledge at the same time Learn mathematical
methods and thinking, form mathematical knowledge network through thinking, and then react
on basic knowledge to build a systematic and flexible ability to solve problems, so as to better
make the core quality is produced in the process objectives, from the process objectives to
cultivate. At the same time, the proposal and implementation of the core literacy has opened a
new chapter of high school mathematics curriculum reform in education, making education
gradually realize the change from syllabus to curriculum standards, and from knowledge-based
to people-oriented. The cultivation of mathematics core literacy in education promotes the
perfection of mathematics education.

2. Instructional design: Discussion on c-ade model

Based on the summary and induction of smart classroom, new teaching and flipped classroom,
considering the current education purpose and the whole process of education and teaching, in
order to ensure the real-time teaching and the flexibility of teaching, this paper puts forward a
new ade model centered on the classroom, namely analysis, design and evaluation On the basis
off?l, the core status element of education class is added to form the c-ade model. Next, we will
introduce the specific process of the model and the content of education and teaching.
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(1) Analysis of learning content

First of all, we should pay attention to the history of pedagogy and the history of mathematics
development, so that students can understand the intrinsic beauty of mathematics. At the same
time, we should pay attention to the combination of mathematical content and realistic situation,
highlight the external beauty of mathematics, deepen students' understanding of mathematics
and the cultivation of interest, and improve their aesthetic ability. Secondly, in the content
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teaching and mathematical thinking construction, we should consider how to teach the
mathematical content and how to build the core literacy of mathematics in the process of
content teaching and learning. Third, in the correlation of mathematical knowledge, we should
pay attention to the core literacy and the relationship between various types of knowledge, so
that literacy and knowledge are connected with each other to form a mathematical system.
Finally, we need to pay attention to how to make the knowledge and literacy of mathematics
have a long-term impact on students' life.F!

(2) Cognitive analysis of learning

The first is the cognition of students' original basic knowledge. Only by mastering students'
cognitive level can we effectively carry out teaching design and orderly teaching. At the same
time, we should pay attention to students' physiological and psychological cognition in addition
to knowledge. Secondly, we should understand students' most adaptive knowledge learning
methods and the potential and training methods of autonomous learning ability. Finally, we
should pay attention to the existing problems of students and the differences found in flexible
teaching at any time in the classroom, and then change the teaching design to teach students in
accordance with their aptitude.

(3) Analysis of learning environment:

The first is the physical environment. After the development of teaching in the information age,
new media technology is widely used in classroom teaching. In the physical environment, we
should ensure that the necessary conditions of the classroom are sufficient. Secondly, in the
psychological environment that is classroom atmosphere, we should establish a harmonious
and comfortable classroom learning atmosphere. Finally, in the ethical environment, we should
realize the integration of school, family and social teaching, and fully solve the problems of
social participation and teaching ethics in traditional teaching.!

(4) Design of learning objectives:

In teaching, we should find the construction method of core literacy, find the most suitable
learning method for students, and find the method of cultivating self-learning and lifelong
learning. Cultivate students' basic knowledge, basic skills, core literacy, and cultivate correct
emotional attitude and values.

(5) Learning guidance design:

In classroom teaching, on the basis of basic knowledge and method teaching, students should
be taken as the main body, and self-learning should be the basis of guiding teaching. People
oriented guiding teaching should be carried out, in which the guidance of teaching content is
the basic guidance, the guidance of mathematical thinking (the cultivation of core Literacy) is
the advanced guidance, and the application of mathematics, problem-solving and life value are
also discussed The sublimation guidance of mathematical thinking is the ultimate guidance.
The purpose of the three-dimensional guidance is to cultivate new talents with core
mathematical literacy throughout and guide life.

(6) Analysis of learning process:

According to the high school mathematics curriculum standard, the learning process can be
divided into the combination of background, especially the actual background, and the stem
theory is the best to have the characteristics of cross mathematical content, interdisciplinary
and emotional attitude values®.. On this basis, the existing knowledge is used to conduct
preliminary analysis of the problem, and then propose conjectures, verify conjectures, and
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cultivate mathematical core elements in the process And then use knowledge, thinking and core
literacy to solve mathematics and interdisciplinary problems.

(7) Find or find problems in class and correct them

Although this link is the core of c-ade, it is also the key to ensure the flexibility. Through this
link, the teaching design can be improved and modified in real time to ensure the effective
implementation of the mathematical teaching design, and form a correct teaching that conforms
to the development of students and the cultivation of core literacy.

(8) Testing and evaluation of teaching and instructional design

At present, the evaluation system of education is not perfect, and the evaluation level even lags
behind the level of classroom teaching. The current teaching evaluation focuses on knowledge
learning, so in the c-ade model testing, teaching evaluation is divided into the following core
literacy evaluation and a new comprehensive education evaluation including single content
evaluation in class, comprehensive evaluation of extracurricular content and subject,
knowledge expansion and problem-solving ability.

3. Teaching implementation

Although education and teaching under the Internet has long been common, face-to-face
courses are still the main way. But in 2020, with the spread of the epidemic in Jingchu, the
abnormal rise of online courses and the large-scale opening of network teaching and learning
resource library will promote the traditional "single face-to-face classroom model” to the
information age, which integrates "self-study, classroom teaching and answer, knowledge
exchange, mutual learning and innovation” New learning, applied learning "as one of the™ new
teaching mode "transformation. Under the new teaching mode, as the ultimate goal of education
and teaching and moral cultivation, how to construct the core quality in the new mode is the
key to education reform.

Based on the network education, this model further expands the network self-study course
database, extends the extracurricular competition and other related activities, and uses self-
learning reflection to connect all parts closely to form a learning system. The system holds that
mathematics is a unity and takes the cultivation of students' core literacy as the ultimate goal
of the subject. Under the new education mode, we can not only master the learning situation of
the discipline, but also observe the cultivation of all aspects of the core literacy, so as to better
realize the cultivation of morality and cultivate the core literacy of the discipline. ! Through
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the analysis of the learning process of the model, we can see that many problems of traditional

education have also been solved.["1 81 ]

Problems in traditional education mode

Advantages of "new education mode"

a mountain of homework . waste
time, As a result, knowledge is not
systematic and flexible

Gradually progressive, do not emphasize mechanical
memory, students can understand knowledge, flexible
use and form a knowledge network

Fixed thinking, do not think and reflect
on the principles

In the teaching of thinking to develop their own
thinking, and ultimately reflect on the sublimation of|
thinking

There are no extracurricular training
activities

In the teaching of thinking, develop their own thinking,
and finally reflect on the sublimation of thinking, using
mathematical competition, modeling competition, etc.
to cultivate students' practical application ability

Students are not interested in the course
content

In addition to the main classroom, other resources
should be selected according to their own wishes and
personality

Lack of autonomy

Emphasis on independent preview, autonomous

learning and self reflection

Not strong autonomy, only knowledge,
no thinking

Under the systematic learning, students have solid
knowledge, can apply, can form mathematical thinking
and improve Huawei's core literacy

There is no difference in the ability of]
different people to accept and ignore

Learning methods, except for the classroom, are self-
choice, you can check and make up for deficiencies by
yourself, by your own learning progress, and there are
teachers to answer questions at any time, and network
resources are always reserved

Confusion of subjectivity between
teachers and students

The teacher only guides, the student is the main body
study

Weak awareness of innovation and
promotion

Take high level knowledge discussion class and
extracurricular competition to achieve knowledge and
thinking innovation

Single classroom education mode

Network resources + Classroom + group cooperation +
Flexible question answering + discussion and
innovation + extracurricular activities

\We should cultivate moral quality among teachers and

Weak quality education

students, and core quality in learning and activities

3. Teaching evaluation:
(1)Core literacy 1%

Based on the six core qualities and soliciting the opinions of experts and scholars, this paper
finally gives 16 test questions, and according to the grading system of ChemQuery evaluation
system and the level division of mathematics core thinking in the appendix of curriculum
standards, the three scoring systems and the corresponding level requirements of each core
literacy are formulated.
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26 students were randomly selected from a class in grade three of senior high school. The
questionnaire was analyzed with winsteps of reacht*!]

Ztandardised Hesiduals HCB, 13 HMean: 88 % _D.: _9%9
For- estimation: B:0:0.91%
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The item reliability of the questionnaire was 0.82, and the reliability of the subjects was 0.71.
The consistency between the items and the subjects was relatively good. The item error and the
subject error were 0.34 and 0.45 respectively. Combined with the actual standard error, the
estimation of the ability and difficulty of the item was more accurate. The separation degree of
the question is 2.14, which is representative. Although the separation degree of the students is
lower than 1.58, considering the same class education quality, small difference between
students and small sample size and other reasons, the separation degree is reasonable. When
the standard score is set at 0, the average score is - 0.23, which is close to the average level,
and the questionnaire is considered to be ideal. The single dimension of the project was
investigated.

It is convenient for the subjects to compare the difficulty level of each item in the horizontal
axis, namely, the degree of difficulty of the items in the middle of the questionnaire Difference
table.

Progressive Academic Publishing

www.idpublications.org



European Journal of Research and Reflection in Educational Sciences Vol. 8 No. 11, 2020
ISSN 2056-5852)|

.........

It can be seen that the correspondence between items and subjects is good, and most of them
are at the average level. Although there is a student who has no project correspondence and no
one answers a question, but considering that there are only a few samples and there are some
special cases, it can be considered that the project and the subjects correspond well; through
item fitting and error table observation, the project difficulty is between - 1.42 and 1.45, and
the span is large and uniform It is distributed on both sides of the average level, and the project
difficulty ranges from 0.3 to 0.37. Although the difficulty is relatively dense, the progressive
effect is good, and there is corresponding project correspondence in the advanced level. The
point measurement correlation coefficient was between-0.04 and 0.87, and 85% of the total
number were more than 0.4. It can be seen that the questionnaire was well differentiated and
reasonable. A school is a semi Information University, B school is a new teaching mode school,
and C school is a traditional education university.

LR A L
wew .

' D B e S N L LT R EET B BT
L R TR

Through winsteps analysis, we can see that the reliability is 0.93 and 0.98 respectively. The
reliability of the questionnaire is high, which has practical significance. The separation degree
is 3.68 and 3.83, and the separation degree is good. Although the project is difficult, considering
that the main test level is school B, the predicted teaching quality and core literacy cultivation
are better, so the topic is slightly lower than the average Value can be used as a normal item to
test. When there is no question in the questionnaire, the data collected from the questionnaire
are divided into 16 questions with six core qualities in each grade of each school. The broken
line diagram is as follows:
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On the whole, the teaching quality of School B is the best, the teaching quality can be affirmed,
and it can be seen that the school has the advanced learning difference depending on grade,
that is, the cultivation of core literacy. Next, the analysis of whether the advanced level of the
school is obvious can verify whether the method is in line with the current teaching. The
significance of the difference of the advanced level is tested. Because the broken line chart
shows that there are differences in the overall project level among the three grades of School
B, the difference of overall advanced level is used to represent the core literacy of mathematics
discipline. Through the analysis of the data by SPSS, it can be seen that the data basically
conform to the normal distribution.
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significant differences were analyzed.
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Through the observation of the core literacy of mathematics discipline, except for one problem
of data analysis, which is slightly more significant than 0.05, other core literacy has been well
cultivated under the new education mode. It can be seen that the education mode meets the
requirements of the new generation of education standards. It can not only solve the impact of
the epidemic situation on the Teaching Hall, but also cater to the strong foundation plan and
talent training plan in the information age Maintenance policy.
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(2)New evaluation

In order to make the evaluation more practical and instructive, and avoid the abnormal and
abnormal in the actual examination, this paper uses prediction to replace the next examination
result. For the blank data that has been missing, according to the average level of personal
achievement and the advanced learning state, we fill in the vacancy data and finally get a
complete set of 100 groups of data The difference form is given. Considering that the
cultivation of core literacy has a progressive relationship with the development of time, SPSS
is used to analyze the time series. The results show that there are no rules to follow and the
results can not be predicted. However, there are abnormal and abnormal sample points, so it is
assumed that the main data conforms to the normal distribution to discard the value beyond.
The SAS normal distribution was confirmed as normal distribution.

In terms of educational experience, the average level of students will be the majority. For the
current education and teaching, students' mastery of basic knowledge and the advancement of
thinking are at their own specific level, so the scores will tend to this level, and the number of
test sessions that fail to answer the self-level test questions and answer the questions higher
than their own level will be far less than the positive The number of constant levels (as
knowledge and thinking will increase with time in the learning process, it is assumed that the
proportion of test questions corresponding to each difficulty gradient level remains unchanged
in different periods of time). (2

Take thei place with an average of 4;, Take the j place with an average of ;, setup

X=Z—X_j~N(yi—yj,ai2/m+0'j2/n)
then P(x>0) = P(x— (& — ;) (o Im+07 In) > ~(u, — p1;) [(o Im+0o7 /), here m and n

arethe i and j constants respectively, Because it meets the standard normal distribution, the

students are compared with each other by looking up the table, so as to confirm the ranking
and get the probability ranking of each student: (%

Alws |c o O B G | H L ok |t Im | N |studest| Probubility | Rasking

Py s | oamer | asezs | ciess | dams | asie | wasr | ames | saeme | asae | Gase | 6w . DBIGE

i

We got the predicted score ranking, and then provided a special questionnaire to the 14 students.
The questionnaire included the comprehensive questionnaire level mentioned above, including
subjective and objective questions and open questions, and had the characteristics of cross
content, interdisciplinary, emotional attitude, etc. the assessment framework is as follows:
choose to take four evaluation criteria for each student's level test.
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The pairwise comparison matrix formed by pairwise comparison of X,, X,, X3, X, is constructed.

1 3 6 4
1132
3

c=|1 1 1
6 3 2
T,
4 2

The pairwise comparison matrix shows that the main diagonal elements are all 1, which means
that each criterion has the same importance compared with itself.Metac,, =3 means that the

core literacy and mathematical thinking are slightly more important than the basic knowledge
criteria, and the ratio of 3 is used to measure its importance. Since the importance of core
literacy, mathematical thinking and basic knowledge is measured by the ratio of 3, it is easy to
know that the importance of basic knowledge, core literacy and mathematical thinking should
be 1/ 3, that is, the c,, element of pairwise comparison matrix C .Because there may be

inconsistencies between the elements of the pairwise comparison matrix, such as the element
c,=1/6 and element c,, =1/3 of the pairwise comparison matrix C, then ¢, =1/18 is

correct, while the element ¢, =3 in a is the element, so there is inconsistency between the

elements of the paired comparison matrix C . Therefore, it is necessary to check the
consistency of the pairwise comparison matrix.
Firstly, the maximum eigenvalue A of pairwise comparison matrix C is 4.0310.Secondly, the

consistency index Cl is calculated as 0.0103 by formula ClI =L_;] .The consistency ratio
n_

CR calculated by formula CR = % was 0.0115 < 0.1, which passed the consistency test.The

random consistency index Rl satisfies the following table.
" 3. 1. 5. 6. 7 8.

RI . 0.58 0.90+ 1.12+ 1,24 1,32, 1.41+
"o 9. 10. & ! 12, 13, 14
RI . 1.46. 1.49. 1,62, 1.64. 1.B6. 1,68,

Determine the weight of each criterion: calculate the eigenvector corresponding to the
maximum eigenvalue of pairwise comparison matrix A.
m = (-0.8964,-0.3658,-0.1253,-0.2169)

It is obtained by normalization, m” = (0.5587,0.2280,0.0781,0.1352) ,Through MATLAB, the
weight of core literacy and mathematical thinking, basic knowledge, unsolved problems
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encountered in learning, emotional attitude and life values to the target layer are 0.5587, 0.2280,
0.0781 and 0.1352 respectively. The pairwise comparison matrix P, of the core literacy and
mathematical thought x, of each target layer a to n is constructed. Using the above method, the
normalized eigenvectors can be calculated as

m," = (0.0456,0.0778,--,0.0629,0.0927)

After calculation, Cl = 0.0045, Cr = 0.0028 < 0.1, which passed the consistency test.

m," = (0.0838,0.0699,---,0.0590, 0.0549)

After calculation, Cl = 0.0119, Cr = 0.0075 < 0.1, which passed the consistency test.
The unsolved problem in learning is the criterion that has negative effect on the total score. The
bigger the range is, the smaller the comprehensive score should be.

m," = (0.0523,0.0737,---,0.1040,0.0665)
After calculation, Cl = 0.0222, Cr = 0.0141 < 0.1, which passed the consistency test.
m,’ =(0.0433,0.0819,---,0.0639,0.0933)

After calculation, Cl =-0.0025, Cr = -0.0016 < 0.1, which passed the consistency test.
According to formula z = m**(m’,m},m!,m] )" ,the normalized comprehensive score and

comprehensive ranking of each student are calculated as follows: 4

Student N L J H F B C
Fraction 0.260969 0. 241157 0. 206898 0. 197637 0. 191606 0. 171505 0. 166992
Ranking 1 2 3 = ) 6 7
Student D A E G K I M
Fraction 0. 166421 0. 141879 0. 133012 0. 128519 0. 115472 0. 110349 0. 10948
Ranking 8 9 10 11 12 13 14

By comparing the original data and performance prediction, it can be seen that the original
prediction not only shows that the prediction has errors, but also shows that the original
evaluation (in the form of written examination and single examination) is unreasonable, and
the current evaluation has obvious shortcomings. Moreover, the shortcomings of students can
be observed through the new evaluation form (that is, the weakness of students' learning can
be found through the change of weight).

5, The shortcomings of the new teaching mode and suggestions for improvement
Through the detailed discussion of each process step of c-ade, the new teaching implementation
and teaching evaluation, it can be seen that the new mode of education has a good effect. It
provides a guideline and reference for the teaching design and implementation of the new mode
of education and teaching in the information age, which greatly improves the current education
and teaching evaluation, and gives full play to the education oriented and core literacy This
paper discusses the new teaching evaluation in detail. It not only puts forward the double
evaluation of teaching and teaching design in the teaching design evaluation design, but also
finds out the students' learning places and models through the new prediction and weight
distribution model in the evaluation of knowledge and thinking The lack of block, in order to
facilitate timely reflection on students’ education and teachers' teaching design, in order to carry
out better education and teaching, better cultivate students, formed a new education and
teaching design and evaluation mode. Of course, the current model is not perfect, and needs to
be improved, supplemented and updated by new models and forms. For example, the types of
teaching evaluation questions can be more abundant, and the division of criteria level can be
more detailed, and the proportion weight matrix can give new data to achieve better education
evaluation results.
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