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Abstract—In general, over 70% of students can adapt to this blended learning
model after experiencing the blended learning model for some time, which can
satisfy the individual differences of students in a better way, attain some assis-
tance from it and help to improve learning performance and learning ability. It
can be discovered from this research that the blended learning model is superior
to the single and traditional teaching mode or the pure network teaching mode in
the aspects of inspiring the learning interest of students, exercising self-manage-
ment capability of students and self-evaluation ability. It can be seen from the
specific situation of investigation data that it is feasible to implement the blended
learning model in colleges and universities even though the overall level of stu-
dents’ ability in the blended learning is low. As this is a preliminary investigation
into the blended learning model, specific solutions or strategies have not been
provided for some problems. However, it is believed to achieve greater effects if
the research is continued on the practice.
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1 Introduction

The 21st century is an era of life-long learning in society [1]. Information technology
focusing on network communication technology and multimedia technology is chang-
ing our living environment and lifestyle [2-4]. College students are the future of society
who are shouldering the heavy responsibility of constructing the future of the country.
Network independent learning is one of the essential qualities for the new generation
of college students, and the ability of network independent learning determines the
adaption ability to the society. At school, the blended learning model is produced in
such an environment, which has changed the learning style and thinking of college stu-
dents, especially by providing many excellent education resources to higher education,
broking the time and spatial restrictions in education and providing opportunities of fair
education to more students [5-6]. More and more educators pay attention to the devel-
opment and function of the blended learning model and it has become the most popular
education concept currently [7].
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Fig. 2. College students' network autonomous learning management ability level of eight varia-
bles in the visual map

2 Modes of Blended Learning

This paper has studied college students who have just started college life after na-
tional entrance examination, possessed with certain learning ability and self-control,
can accept and adapt to new things quickly and can provide more detailed and accurate
information for research [8-10]. The research objects are sixty students from class A
and class B, freshmen of the school of software in Changchun University, among whom
the blended learning model teaching has been implemented. This experiment took one
semester and included 42 classes in total [11-14]. The questionnaire has been completed
among them at the end of the semester [15].
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The blended learning model is a descriptive method used to present the blended
learning process clearly and clarify each learning process [16-19]. There are several
modes of blended learning, including the skill-driven mode, attitude-driven mode, abil-
ity-driven mode and Barnum and Paannaxm mode [20-22]. The skill-driven mode com-
bines self-learning at the student’s own pace with online guiding of a teacher, where
the learners and teachers mainly interact with self-paced learners through email and an
online forum [23]. The attitude-driven mode is a combination of traditional class learn-
ing and online collaborative learning, which explains the content, property, expected
results of collaborative learning in a face-to-face manner as well as related matters of
how to adopt network technology to make collaboration to the learners [24]. This in-
cludes formation of attitudes and behavior. The ability-driven mode is where the learn-
ers and experts act together and make online interaction to attain knowledge [25]. The
decision-making process is guided by basic facts and working principles, but also needs
to be equipped with knowledge which is possessed by experts [26-28]. The ability-
driven mode is a blended learning mode suitable for knowledge learning [29-30]. In-
vestigation and Analysis of the Current Situation of Online Independent Learning Abil-
ity among College Students in the Blended Learning Mode

Table 1. Factor analysis intercommunity results

Initial Extraction
The first question 1.000 0.632
The second question 1.000 0.774
The third question 1.000 0.625
The forth question 1.000 0.754
The fifth question 1.000 0.825
The sixth question 1.000 0.784
The seventh question 1.000 0.662
The eighth question 1.000 0.889
The ninth question 1.000 0.895
The tenth question 1.000 0.745
The eleventh question 1.000 0.658
The twelfth question 1.000 0.664
The thirteenth question 1.000 0.714
The fourteenth question 1.000 0.621
The fifteenth question 1.000 0.646
The sixteen question 1.000 0.636
The seventeen question 1.000 0.614
The eighteen question 1.000 0.675
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Table 2. College students' network autonomous learning overall analysis

. Level Standard
Project Average o

A B C D E deviation
The second question 10.24| 4525 34.64 0 5.694 3.1254 0.8212
The fifth question 1537| 64.54 1591 13.21 2.18 3.2102 0.6667
The seventh question 0 8.23 69.31 222 0 2.7125 0.5142
The twelfth question 16.55| 40.58 40.21 0 2.71 3.6524 0.8512
The thirteenth question 2.71 | 24.58 62.14 5.48 5.12 3.1020 0.7874

2.1 Investigation data analysis

The Bamum and Panmnalm mode includes four stages, which include learning ma-
terial transfer based on the Internet, face to face processing, formation of certain prod-
ucts and cooperative extension learning. Teachers and students can design and form a
special blended learning mode based on the requirements of learning content and with
a combination of the teaching experience [31-33]. The blended learning mode studied
in this paper is designed and formed with a combination of partial advantages of the
attitude-driven mode as well as the Bamum and Paannann mode and also the needs of
learning content. This paper makes research on the development ability of students in
online independent learning in the blended learning mode [34].

There are totally 60 copies of the questionnaire sent out with 37 valid questionnaires
collected and the collection rate is 61.67%, among which there are 28 boys and 9 girls.
The reason for the low collection rate is that some students do not realize the importance
of network independent learning to their own development, so they did not submit the
questionnaires. Furthermore, some students did not attend the class on time and missed
the time for questionnaire.

In this investigation, this paper has made the hypothesis in advance for three possible
dimensions, or factors, based on related literature and theory, and the questionnaires
were sent out for investigation and the hypothesis was checked for correctness with the
adoption of factor analysis method.

The data in this paper was tested for suitability for applied factor analysis through
KMO and Bartlett.s sphericity test and the results show that KMO>0.7, which indicates
that this experimental data is more sui Statistical data in table 2 for factor analysis. The
significance level reaches 0.001, indicating that there are common factors among corre-
lation matrixes [35-36].

The commonality of each variable through principle component analysis and the re-
sults of the test for effectiveness of factor selection are shown in Table 1. In the principle
component analysis, the quantity of principle components is consistent with the quantity
of original variables, as shown in Tables III and V.
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3 Investigation and Analysis of the Current Situation of Online
Independent Learning Ability among College Students in the
Blended Learning Mode

3.1 Investigation data analysis

The Bamum and Panmnalm mode includes four stages, which include learning ma-
terial transfer based on the Internet, face to face processing, formation of certain prod-
ucts and cooperative extension learning. Teachers and students can design and form a
special blended learning mode based on the requirements of learning content and with
a combination of the teaching experience [31-33]. The blended learning mode studied
in this paper is designed and formed with a combination of partial advantages of the
attitude-driven mode as well as the Bamum and Paannann mode and also the needs of
learning content. This paper makes research on the development ability of students in
online independent learning in the blended learning mode [34].

There are totally 60 copies of the questionnaire sent out with 37 valid questionnaires
collected and the collection rate is 61.67%, among which there are 28 boys and 9 girls.
The reason for the low collection rate is that some students do not realize the importance
of network independent learning to their own development, so they did not submit the
questionnaires. Furthermore, some students did not attend the class on time and missed
the time for questionnaire.

In this investigation, this paper has made the hypothesis in advance for three possible
dimensions, or factors, based on related literature and theory, and the questionnaires
were sent out for investigation and the hypothesis was checked for correctness with the
adoption of factor analysis method.

The data in this paper was tested for suitability for applied factor analysis through
KMO and Bartlett.s sphericity test and the results show that KMO>0.7, which indicates
that this experimental data is more suitable for factor analysis. The significance level
reaches 0.001, indicating that there are common factors among correlation matrixes [35-
36].

The commonality of each variable through principle component analysis and the re-
sults of the test for effectiveness of factor selection are shown in Table 1. In the principle
component analysis, the quantity of principle components is consistent with the quantity
of original variables, as shown in Tables III and I'V.

The initial commonality of each variable is 1 and column Extraction is the variable
commonality after extraction [37-38]. The data in the table proves that the former hy-
pothesis is correct. This paper has made investigation and research on the network in-
dependent learning ability of college students in the blended learning model through
three dimensions, or factors. Questions 2, 5, 7, 12, 13 investigate the self-preparation
ability of students in network independent learning. Questions 3, 6, 9, 10, 11, 14, 15
and smart questions investigate the self-management ability of students in network in-
dependent learning. Questions 1, 4, 8, 17, 18 investigate the self-evaluation ability of
students in network independent learning. Detailed content is shown in Table 1[39].
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Table 3. College students' network autonomous learning management overall analysis

. Level Standard de-
Project Average o

A B C D E viation
The third question 0 10.23 | 51.26 | 39.56 0 3.3263 0.6253
The sixth question 0 25.12 | 55.36 | 19.58 0 3.2626 0.6451
The ninth question 5.25]36.25 | 62.12 0 2.47 3.1410 0.8251
The tenth question 270 | 41.26 | 41.29 | 21.23 0 3.3625 0.6210
The eleventh question 2.70 | 35.21 | 59.62 0 2.70 3.3261 0.6765

Table 4. College students' network autonomous learning self-assessment ability analysis

. Level Standard
Project Average o

A B C D E deviation
The first question 16.23| 54.12 | 27.15 | 2.70 0 3.2652 0.7152
The forth question 21.25 512 | 1324 | 5921 | O 23.7451 0.9123
The eighth question 0 | 24.15 | 6825 | 548 |2.70 3.1236 0.6854
The seventeen question 2.70 | 24.45 | 59.85 | 10.89 | 2.70 3.3256 0.7125
The eighteen question 2.70 | 29.45 | 59.64 | 524 |2.70 3.5412 0.7141

3.2 Descriptive analysis

In the network independent learning among college students, self-preparation ability
is the basis which includes two aspects [40]. One is the attitude toward network inde-
pendent learning and computer operation degree. The other is the preparation for the
course itself, such as making a study plan based on their own practical situation.
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Fig. 3. Develop a plan of learning ability distribution
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Statistical data in Table 2 shows that 94.59% of college students can adapt to net-
work independent learning, with an average score of 3.5675. 97.3% of students can
basically master the computer operation process, with an average score of 3.6557,
which indicates that there are not too many problems or difficulties in the attitude and
practical operation among students [41]. However, the preparation ability for course
learning itself is at the low level, with an average score of 2.9987. In the investigation,
10.82% of students cannot make a corresponding study plan and only 27.02% of stu-
dents can make a corresponding study plan and most of the students proceed with their
own feelings. 22.22% of students neglected to make independent preview and prepara-
tion before class. Specific content is shown in Table 2 [42].

Figure 1 presents the grade distribution map of five variables in the preparation abil-
ity of network independent learning among college students at the self-preparation
stage. It can be seen from the figure that at the self-preparation stage, the students with
a middle level ability exceed fifty percent and at the low level students account for less
than 1/4, which indicates that there is large room for improvement of ability through
systematic cultivation.

3.3  Self-management ability

In blended learning, the richness and convenience of network learning resources pro-
vides convenience to the learners. At the same time, the learners are requested to pos-
sess strong management and control ability, which is the assurance for the students to
make network study smoothly and is the key of constructing knowledge. The statistical
data in Table 3 shows that the network study time of 64.86% of students per week are
between two tablet times; 25.00% of students can finish the expected plan basically in
the network independent learning and 35.14% of students can make adjustments for
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study time and progress in network independent learning. The network trek phenome-
non happened to 100% of students in network independent learning, which indicates
that the self-control ability of students is weak. In network independent learning, the
emotional control ability of students is at a general level, which is 3.5135 on average.
They are also weak in the management of the study method, which is 3.33784 on aver-
age. Details are as shown in Table 3.
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Fig. 6. Self-monitoring ability of management profile

Figure 3 presents the hierarchical visual distribution of eight variables in the man-
agement ability of network independent learning among college students at the self-
management stage. It can be seen from the figure that students at C level accounts for
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the most, close to Y. The proportion of E level decreases compared with the self-prep-
aration stage, which explains that in the network independent learning among college
students, most students can make the self-management but the degrees are different.

3.4  Self-evaluation ability

The analysis and reflection of learners for their network study situation is the mas-
tering for their learning behavior and is the representation of responsibility for their
own study, which can help the learners understand their mastered knowledge, check the
realization degree of the study plan and study objectives, take timely measures for the
gap and shortages in their learning stage to promote better learning.

Statistical data in Table 4 shows that after experiencing one semester of the blended
learning model, only 16.22% of students adapt to network independent learning com-
pletely, and 21.62% of students can understand their study level clearly. The level of
making a summarized evaluation for their own learning situation reasonably and objec-
tively after learning is generally with the average score of 3.1351. Only 2.70% of stu-
dents can check the planned implementation situation and analyze the advantages and
shortages in network learning and also propose suggestions for subsequent network
study. Details are shown in Table 4.

Figure 4 presents hierarchical visual distribution of five variables in the management
ability of network independent learning among college students at the self-management
stage. The figure shows that at the self-evaluation stage, the distribution of the self-
evaluation ability of students at the A level clearly improves, which indicates that the
self-cognition of college students is clear, although it may be lacking self awareness
and a lack of self reflection.

4 Summarization of Data Analysis

4.1 Summarization of self-preparation stage

In the data investigation of the self-preparation section, there were six students who
can master the basic operation of computer network technology proficiently among 37
investigated students. There were students who can generally grasp the operation of
computer network technology and there was only one student who can master this skill,
which indicates that college students have high mastering and application ability for
computer at the moment and there is no major obstacle for network independent learn-
ing.

In the overall analysis process of self-preparation ability, the college students are
weak in making a study plan and study objectives independently, which is mainly pre-
sented in question 5 and question 13. The average scores are 3.0000 and 3.1351, as
shown in Figure 5. Therefore, the ability of students in making study plan inde-
pendently in network independent learning must be strengthened.

In the overall ability analysis process, the independent preview ability of college
students has the lowest score, regarding question 7 with an average score of 2.8611, as
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shown in Figure 6. The figure reveals that it is urgent to improve the network independ-
ent preview ability of college students. Nobody can keep the habit of making preview
before network study all the time and most students are in the middle state, which is
optional.

4.2  Summarization of self-management stage

In the data investigation of self-management section, it can be known through data
statistics and analysis that the college students are weak in time management in network
independent learning, with an average score of 3.0556, as shown in Figure 7. Students
who can well manage their network time is less than 1/4 and the time concept is not
clear.

In the process of network independent learning, the experience among college stu-
dents is serious and all the 37 students experienced network trek and network trek phe-
nomenon appeared more or less, which indicates that the college students are weak in
managing the study progress in network independent learning with an average score of
2.9189, as shown by the specific distribution in Figure 8.

In the process of network independent learning, the self-monitoring ability of stu-
dents is a key factor affecting the network study effect, which has been analyzed in
detail in this research. It can be learnt from the results of question 15 and question 16
that the emotional control and method management of network independent learning
among college students is at a relatively low level and needs to be further improved.
The specific distribution is shown in Figure 9.

5 Conclusion

In general, over 70% of students can adapt to this learning model after experiencing
the blended learning model for some time, which can satisfy the individual differences
of students in a better way, attain some assistance from it and help to improve learning
performance and learning ability. It can be discovered from this research that the
blended learning model is superior to the single and traditional teaching modes as well
as the only network teaching mode in the aspects of inspiring the learning interest of
students, exercising the self-management ability of students and self-evaluation ability.
It can be seen from the specific investigation data that it is feasible to implement the
blended learning model in colleges and universities even though the overall level of
students’ ability of blended learning is low. As this is only a preliminary investigation
into the blended learning model, specific solutions or strategies have not been provided
for some problems. However, greater effects can be achieved with continued on the
following aspects of the practice.

1. The students should pay attention to setting up a proper learning attitude, make a
reasonable study plan and make a full preview of a course during the self-preparation
stage in the network independent learning process, which are usually neglected by
students in network independent learning.
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2. There are many factors involved in the self-management stage in the network inde-
pendent learning process. This paper has studied some prominent aspects, such as
management of study time, management of study progress, management of study
activity and management of self-monitoring during study and proposed correspond-
ing aspects that need attention or learning methods.

3. This paper has provided self-evaluation methods and reference tables for students
based on the questionnaire results and with a combination of the characteristics of
college students at the self-evaluation stage of network independent learning can
help enable students to make self-evaluation effectively and independently in the
network environment.
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