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Abstract – Under the situation of the new college entrance 

examination, " learning ability "and" test-oriented education 

" are still irreconcilable contradictions for many years. The 

degree of using self-directed learning mode in class of 

attention in the face of the pressure of "test-oriented 

education" remains to be considered. Under the background 

of two major educational hotspots of core literacy and self-

directed learning mode, this paper studies the self-directed 

learning mode of three high school students in Yanji City, and 

explores the differences in mathematics scores and study 

consolidation between students of different learning levels 

under the influence of three different self-learning methods. 

On the basis of this, teaching suggestions are given: middle 

school students have certain self - learning ability, and self -

directed learning mode are inseparable from teachers' 

targeted inspiration and guidance, and attention should be 

paid to the differences between students with different 

learning levels. 
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I. INTRODUCTION 
   

At the end of 2017, under the proposal of the core literacy 

of mathematics, the high school mathematics curriculum 

standards were comprehensively revised. The 2017 Edition 

Curriculum Standard emphasizes that high school 

mathematics teaching is guided by the development of 

students' core literacy, creating appropriate teaching 

situations, inspiring students to think, guiding students to 

grasp the essence of mathematics content, and advocating 

learning methods such as independent thinking, independ- 

-ent learning, cooperation and communication and so on 

[1]. It can be seen that the new curriculum standards put 

forward higher requirements for all mathematics teachers. 

How to use the limited class hours to enable students to 

obtain the best learning effect has become a problem for 

many teachers to think about. Therefore, teachers should 

create opportunities and platforms for students to think and 

communicate in class, and improve the mathematics 

learning ability and core literacy of mathematics. 

 

II. CONCEPT DEFINITION AND RESEARCH 

METHOD 
 

A. Concept Definition 
What is the self-directed learning? In China, it is 

generally believed that the students who manage 

themselves and are not controlled by the teachers are self-

directed learning. In fact, the academic community has 

already given the definition of self-directed learning: from 

the perspective of learning dimensions, the essence of 

autonomous learning is determined by all aspects of 

learning. If the students themselves can actively make 

choices and control over many aspects of learning, then 

their learning should be autonomous; On the contrary, if 

students have many aspects of learning which rely entirely 

on the guidance of teachers or parents, then its learning is 

not autonomous [2]. 

B. Research Methods 
Based on the current learning mode, the author randomly 

surveyed 100 students in the Yanbian No. 1 Middle School, 

and found that they have strong motivation and desire to 

learn from the perspective of the main students of the study. 

They also believe that they can independently formulate 

learning objectives, learning plans, and can regulate the 

learning process. After the learning activities are completed, 

the learning results can be self-summarized and self-

improved independently. However, from the interview 

results of teachers, along with the changes in the situation 

of the new college entrance examination, teachers have less 

opportunities to guide students to learn independently, 

especially in high school [3]. Teaching activities and the 

pressure of entrance examination are closely linked. They 

are worried that changing the way of learning would affect 

students' performance and play a bad role. 

In order to explore the impact of this learning style on the 

mathematics scores of high school students, because the 

three high schools in Yanji City have significant differences 

in their study level (three classes per school). 540 students 

were selected as research subjects to carry out an empirical 

study on the impact of this self-directed learning mode on 

performance. The independent variable is divided into three 

levels: the first level is the blank control group, the learning 

method based on the traditional teaching method of Yanji 

City Middle School; and the second level: the student self-

study textbook and the supplementary materials provided 

by the teacher. At the third level, students will 

independently study textbooks and independently select 

reference books to study textbook content [4]. After 

classification, and the three classes of each school 

correspond to the above three levels respectively, numbered 

Class A. B and C. At the same time, in order to make the 

results of the data analysis more scientific and good 

reliability, this study also uses the results of the previous 

monthly test as a reference (only 516 sample data were used 

after proper adjustment). 

The content of the study selected in this study is the 

content of the "Exponential Function" of the A-version 

textbook. In the examination of the test questions, it is 

mainly based on the core literacy of mathematics and the 
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theory of college entrance examination propositions. The 

questions are divided into four topics: basic knowledge 

questions, ability improvement questions, migration 

creation questions and entrance examination links questions. 

All scores account for 25% of the total score, and the test 

score is 100 points. In this study, the students in the nine 

classes were assigned to the specified study content. After 

45 minutes, and the students take the exam for 30 minutes 

at the same time. After 7 days, the same type of tests were 

followed. For the collection and collation of student 

achievement data, we selected the SPSS22.0 software 

which commonly used in mathematics education statistics 

to analyze the corresponding data [5]. 

 

III. RESEARCH RESULTS 
 

Findings 1: Whether students take autonomous learning 

methods is very different in their performance. We have 

descriptive statistics on student grades and further data 

analysis (Table 1). 
 

Table 1. Student transcripts under different learning styles. 

 
 

Findings 2: Students in different learning styles have 

different scores on different types of questions. We 

analyzed the factors of student papers' scores and found that 

there were no significant differences among the three 

students in the basic knowledge questions, but there were 

significant differences in the performance improvement 

questions, migration creation questions and entrance 

examination links questions. (Table 2). 
 

Table 2. Average student transcripts under different 

problem types. 

 
 

Findings 3: The consolidation of student knowledge in 

different learning styles is quite different. After analyzing 

the two results, we found that the difference in the scores of 

the two assessments is not obvious in terms of total scores 

(Table 3). 
 

Table 3. Average scores of students under two 

assessments. 

 

The paired sample T test showed that the results were 

found to be in good consistency )001.0,802.8(  pr . 

Finding 4: The knowledge consolidation of school 

students at different levels shows great differences. After 

comparing the students' grades of the three schools, we 

found that the changes in the scores of the three schools 

were slightly different, and the scores on the different types 

of questions were more obvious (Table 4). 

   

Table 4. Average scores under the two assessments of the 

three schools. 

 
 

IV. ANALYSIS AND CONCLUSIONS 
 

A. Experimental Conclusions 
Students in different learning styles have great 

differences in assessment scores, which are reflected in the 

three aspects of students' scores on different types of 

questions, student knowledge consolidation, and student 

scores at different levels of learning. 

B. Analysis of Results 
Among the assessment results, we found that Class B had 

the best scores, and showed obvious advantages in the 

ability improvement questions, migration creation questio- 

-ns and entrance examination links questions. That is to say, 

Class B learning methods are beneficial to students to 

improve their cognitive ability to a certain extent. At the 

same time, class A is better than class C in terms of grades. 

That is, self-directed learning is not to ignore students. It 

should be to allow students to learn new knowledge and 

give appropriate guidance in a certain space. 

In addition, we analyzed the factors of student papers' 

scores and found that Class B is obviously higher than other 

classes in the two questions of ability improvement and 

migration creation. The result ranking is Class B .C and then 

Class A. This is because the students in the self-learning 

mode have better comprehension and innovation ability, 

and in the new college entrance examination situation, it is 

necessary to train this innovative talent to adapt to the ever-

changing information society. 

The consolidation of student knowledge under various 

learning styles also shows great differences: in the two 

assessments, we found that Class A scores in basic 

knowledge decreased slightly, while Class B and C scored 

in the ability improvement and migration creation questions 

increased obviously. Although there is no significant 

difference in the basic questions in the first test, the 

traditional teaching mode is less consolidating and cannot 

better maintain and reproduce the knowledge. Individual 

students have become a simple imitation of this kind of 

acceptance learning, and it is not conducive to the 

improvement of ability and the re-creation of knowledge. 
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We found that the level of knowledge consolidation 

among students at different levels is also very different. 

Among them, the scores of the school 1's ability 

improvement and migration creation questions are much 

higher than those of the other two schools, which indicating 

that the choice of independent learning methods requires 

students to have a certain level of learning, not suitable for 

all students to learn independently. 

C. Teaching Suggestions 

1) Middle school students have certain self-learning 

ability. 
After research, we can find from the data analysis that 

middle school students can master most of the basic 

knowledge and basic skills through self-directed learning 

mode without teachers. Therefore, middle school teachers 

should appropriately give students space and platform in the 

first and second grades of high school [6]. According to the 

recent development zone theory, teachers should identify 

and select more appropriate course content to develop 

students' ability and cultivate students' core literacy under 

the premise of ensuring the completion of teaching progress. 

2) Independent learning methods are inseparable 

from teachers' targeted inspirational guidance. 
Self-directed learning is not to make students the main 

driving force. We still have to follow the status of teachers. 

Only this kind of leadership should be more targeted. 

Educators should clarify and define some basic links and 

contents in more detail. The question to be discussed should 

not be teaching and not teaching, but what classes should 

be used to strengthen guidance and how deep the guidance 

should be. 

3) Pay attention to the differences between students 

with different learning levels 
Facts have proved that the cognitive ability, 

comprehension ability and practical ability of students with 

different learning levels are quite different. There is a 

significant difference in the results of the longitudinal 

comparison between the grades of the three levels of 

learning, this reveals that: the self-learning method can not 

be used in the same way. It is necessary to pay more 

attention to the difference of students' level. Students with 

lower learning level should strengthen teacher guidance and 

higher learning levels should pay more attention to the 

auxiliary functions of the reference materials [7]. If 

circumstances permit, you can also organize knowledge 

communication between teachers and students to make 

mutual progress. 
 

V. CONCLUSION 

 

In fact, the self-learning mode is not a new teaching mode. 

Many teachers and scholars have tried the creation of self-

directed learning mode in class. Today, in order to promote 

self-directed learning method with efficiency and results, 

educators must continuously study and practice repeatedly 

to select and consider in the creation of content and specific 

links, so that each student's mathematics potential, 

application consciousness and innovation ability can be 

fully exerted, guiding students to think more and more 

discover in daily learning, cultivating students' rigorous 

academic attitudes and attitudes towards life, and making 

mathematics a discipline that truly affects every student' s 

life. 
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