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Abstract: As more and more disabled people enter higher education in China, we need to explore
new ways of integrated education. Firstly, this paper analyses the dilemma of the integrated
education of visual impairment. Secondly, it chooses the knowledge points of basic computer
courses to establish micro-courses and implement them. Finally, through the hypothesis test method,
the empirical relationship between the learning effect of visually impaired students and the flipped
classroom teaching mode is made. Empirical research shows that the use of micro-curriculum
classroom teaching methods can effectively improve the learning effect of visually impaired
students, and enhance the robustness of visually impaired students to knowledge points.

1. Introduction
1.1 Research Status of Micro-Course

Since 2011, some domestic scholars have introduced micro-classes [1], micro-classes, flipped
classes, Mu-classes and other papers as research content show blowout growth. Whether elementary
and secondary education or higher education, whether vocational education or adult education, there
are a lot of research papers on micro-class and flipped classroom [2]. This paper synthesizes the
research viewpoints of domestic and foreign scholars (Noora Hamdan, 2013; Zhang Jinlei, 2013),
mainly including theoretical research, research summary, resource construction, learning
mechanism research and teaching practice research, etc. [3]. The origin, characteristics, advantages
and reflection of micro-class and flip-flop classroom [4] [11]. Theoretical research on teaching
patterns and design has cognitive load theory [5]. Gamification learning concept [3] and
project-based learning [6]. The construction of learning resources [7] learning resource application
model [8]. Micro-course attributes, characteristics, production principles, key production strategies,
etc. [9]. Based on the "micro-course”, the role of the teacher in the flip classroom [10]. There are
many teaching practices that are combined with subject knowledge, such as the application of
flipping classrooms in college English, modern educational technology courses, and computer
courses [17][18].

Micro-study research not only requires more theoretical research and deeper thinking, but also
needs to be validated through empirical research on flipping classrooms based on “micro-courses”.
Not only innovative research such as teaching mode and reconstruction of teaching structure is
needed, but also the improvement of students' interest and the guarantee of teaching quality. Not
only do we need more applications of micro-class flip classes in different disciplines, but we also
need systems to guarantee the construction of learning resources system and the transformation of
teachers' and students' roles and the enhancement of their abilities [12] - [14].

1.2 Difficulties of Integrative Education in Higher Education

The integration education of visually impaired students in higher education has been in an
unprecedented dilemma of "integration but incompatibility".

(1) The support service system is not perfect. The total number of visually impaired students is
small, there are many professional categories, and the support system is difficult to construct. For
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example, the Braille version of the textbook is lacking and cannot be equipped in a short time. The
learning materials provided to visually impaired students are extremely limited, making it difficult
to learn.

(2) There is a big difference between the learning needs and learning goals of the same grade
students. Visually impaired students and sound college students have significant differences in
metacognitive strategies and cognitive abilities. Teachers cannot reduce teaching content or reduce
teaching difficulty for visually impaired students, and teaching progress cannot be slowed down. It
makes the visually impaired students only sitting in the corner of the classroom and learning by
themselves. This is a mixed education and not a fusion education.

(3) The teacher lacks the concept and method of integrated education. Generally, teachers do not
have the concept and method of integrating education. Teachers who understand integrated
education can not complete the task of professional courses. It is difficult to provide necessary
one-on-one counseling and guidance.

(4) Visually impaired students lack a strong learning partner. Visually impaired students have
lower learning efficiency than ordinary students due to physiological defects. Integrative education
brings about the decentralization of specialties for visually impaired students. Sometimes only one
visually impaired student in a specialty can not improve the quality of learning and learning effect
without learning peers when previewing, reviewing and internalizing knowledge after class.

(5) The teaching evaluation mechanism of visually impaired students is not perfect. It is
unrealistic and unreasonable to completely copy the evaluation mechanism of ordinary students to
evaluate the teaching of visually impaired students. Establishing an independent evaluation
mechanism, because of the small overall base and only one person in some majors, is difficult to
have a reasonable measurement standard, and can not play the role of inspection, supervision and
incentive.

2. Application of Microcourse in Computer Basic Course of University with Visual
Impairment

The development of information technology not only changes the education of ordinary students,
but also changes the education mode of visually impaired students. For visually impaired students,
information technology not only breaks through the limitations of region and time and space, but
also brings them technical means such as text, text-to-speech conversion and speech recognition,
which makes up for the disadvantage of visually impaired students in traditional integrated
education [15]. In addition, the visually impaired students' hearing and memory, post-study learning
time and intensity, make the visually impaired students more suiTable to use the "micro-course™ to
learn, can adapt to the "micro-class"” flip classroom teaching methods.

In this paper, in order to solve the learning dilemma of the visually impaired students in the
computer basic course, the teaching method of using the micro-course to flip the classroom is
adopted, and the implementation is carried out in different classes of different professions to verify
its effectiveness and limitations.

3. Experimental demonstration
3.1 Experimental process

The application of micro-classes in the teaching of integrated education for visually impaired
students is characterized by: it is conducive to cultivating the ability of self-learning and
self-exploring of visually impaired students, and promoting the improvement of innovative thinking
and cooperative ability [16].

3.1.1 Experimental object

2016 level 5 low vision and 4 full blind; 2017 level 3 full blind 2 low vision; 2018 level 1 full
blind 2 low vision. There is no correlation between visually impaired individuals, and the learning
ability and level are normally distributed.
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3.1.2 Establish two sets of test questions

The two sets of questions have the same level of difficulty but no identical questions. Each set of
questions consists of 10 questions (10 points), 5 questions (10 points) and 1 question (20 points).
Group roll step:

(1) The knowledge points of the micro-teaching teaching, a total of 30 multiple-choice questions
and 15 fill-in-the-blank questions.

(2) Choose 40 students of different majors in the same grade, and the final score of the computer
is between 80-85 points.

(3) Forty students completed the test and counted the scoring rate of each question.

(4) Two sets of test papers consisting of 10 multiple-choice questions and 5 filling-in questions
with the same or similar score were selected.

(5) Each set adds 1 question operation, the operation steps are basically the same, the material is
different.

3.1.3 Test results of visually impaired students

A multi-year multi-group block test was conducted in May, September and October of 2018,
respectively, and five groups of visually impaired students were tested. The 2016 level of visually
impaired students only tested the A volume, the 2017 and 2018 visually impaired students tested
A/B two volumes. The A volume is tested after the traditional teaching method, and the B-volume
micro-course teaching method is tested. The score data is shown in Table 1.

Table 1 Visually impaired group test score data

Grade Level 2016 Level 2017 Level 2018
Studentnumber | 1 | 2 |34 |56 |7 (8|9 1|2 (3|4 |5|1]|2]|3
Avolumescore |12 |17 (2 |13 |3 (10|11 |12|30|34(32|39|27|26|19 |14 |17
Bvolumescore | -- | - |- | - |—-| - | -] -1]--129(30|27|22|17|36|31]|29

In the course of the test, two students of Grade 2016 filled in the results randomly and handed in
the paper (removing samples). After pretreatment, the mean and variance are calculated, as shown
in Table 2.

Table 2 Preprocessing Three Rounds and Five Groups of Teaching Evaluation Data

Data analysis items May 2018 September October 2018
2018
Level Level 2017 Level 2018 Level 2017 | Level 2018
2016
Data serial number First Second Third group Fourth Fifth group
group group group
Examination questions A sets A sets A sets A sets B sets
adopted
Teaching method Tradition Micro Tradition Micro Micro
lesson lesson lesson
Sample size (n) 7 5 3 5 3
Sample mean (X) 15 30.2 16.667 21.4 32
Sample variance (S%) 292/6 230.8/4 12.667/2 153.2/4 26/2

The F test and T test of hypothesis test were used to analyze the above data.
F = = was chosen as the test statistic. When H, was established, F~F(n; — —1). Fora

given sallency level a (o = 0.01 in this paper), the critical values F,_ o(/z(nl 1,n, — 1) and
Fo/2(n; —1,n, — 1) are obtained by looking up the quantile Table of F distribution, and the
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-1
rejection domain is W = {{F < (Fo(/z(n1 —1,n, — 1)) }U (F > Fq/2(n; — 1,0, — 1))}.

3.2 Effectiveness analysis of teaching methods:
3.2.1 Data analysis of the first and second groups

Characteristics: The same test questions, the same test time, different grades, different teaching
methods.
To test the hypothesis:

Hy: 0% = 0%; H;: 0% # 03 (1)
2
F =% was selected as the test statistic. See Table 2, n; =7, n, =5, S =292/6, S% =
2
230.8/4
_ ST _ 292/6 _
F = =100/ = 0843 )

Looking up the quantile Table of F distribution, we can get that:
Fa/z(n1 —1,n; — 1) = Fy05(6,4) = 21.97 (3)

Fi—a/2(n; — 1,0, —1) = - = =1 -00455 4)

Foa/2(n1—1n3-1)  Fooes(64) 2197

If the rejection domain is (0,0.0455) U(21.97,+) and the statistic F is not in the rejection
domain, H, should be accepted, that is to say, the variance of the two populations is the same
under the horizontal o« = 0.01.

Based on the above calculation, it can be concluded that the variance between the two groups is
equal, and whether the results need to be improved significantly, then the hypothesis test is carried
out:

Hotpy < ppsHytpy 2 1 Q)
Because the variance is equal and unknown at that time, the selected test statistics are as follows:
T = X-Y (6)

(n1-1D)S3+(np-1s3 [1 . 1
ni+ny;-—2 nq ! np

X = 15,y = 30.2 is known from Table 2.
X— 15-30.2

— ,— (7)
292+2308
(nq1— 1)sl+(n2 1)52 0

ni+ny—2 nq nz

Given a=0.01, ty(n; +n,—2)=1ty4,(10) =2.76 is obtained by looking up the
distribution Table, so the rejection domain is {T > 2.78}, and the value of statistic T is |T| =
3.59 > 2.76, S0 H, is rejected. That is to say, the integration of micro-class teaching and flip-class
teaching can significantly improve students' performance.

t=

3.2.2 The second and third groups of data analysis

Characteristics: The same test questions, different test time, different grades, different teaching
methods.

As shown in Table 2, n, = 5, ny =3, S5 = 230.8/4, S3 = 12.667/2.

Calculations are available, F = 9.11. The rejection domain is (0,0.005) U(199.2, +0), and the
statistic F is not in the rejection domain. Therefore, H, should be accepted, that is to say, the
variance of two populations is the same under horizontal a = 0.01.

From Table 2, x =30.2, y = 16.667. For a given o = 0.01, the t distribution Table is t,(n, +
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n; — 2) =ty 4,(6) = 3.14, so the rejection domain is {T > 3.14}, and the value of the statistic T is
|T| = 2.91 < 3.14, so H, is accepted. That is, the third set of data is not significantly better than
the second set of data.

3.2.3 Third and fifth sets of data analysis

Characteristics: Different questions, different testing time, the same students, different teaching
methods.

As shown in Table 2,n; = 3, ng = 3, S% = 12.667/2, SZ = 26/2.

F = 0.487, the rejection domain is (0,0.005) U(199, +0), the statistic F is not in the rejection
domain, so H, should be accepted, that is to say, the variance of two populations is the same under
horizontal a = 0.01.

As shown in Table 2 X =16.667,y =32, for a given a =0.01, the ty(n; +ns—2) =
to01(4) = 3.75 is obtained by looking up the t distribution Table, so the rejection domain is
{T > 3.75}, and the value |T| = 6.04 > 2.76 of the statistic T, so H, is rejected. That is to say,
the integration of micro-class teaching and flip-over classroom education has significantly
improved students' performance.

3.2.4 The first and third groups of data analysis

Characteristics: The same test questions, different test time, different grades, the same teaching
methods.

As shown in Table 2, n; =7, ny =3, S =292/6, S3 = 12.667/2.

The calculation is available, F = 7.684, then the rejection domain is (0,0.005) U(199.3, + ),
and the statistic F is not in the rejection domain, so H, should be accepted, that is, the variance of
the two populations is considered to be the same under horizontal a = 0.01.

From Table 2, X = 15,y = 16.667 is known. For a given o = 0.01, the t distribution Table is
te(ny + ng — 2) = ty4,1(8) = 2.90, so the rejection domain is {T > 2.90}, and the value of the
statistics T is |T| = 0.391 < 2.90, so H, is accepted, that is, the third group of data is not
significantly better than the first group of data.

3.2.5 Fourth and Five Groups of Data Analysis

Characteristics: The same test questions, the same test time, different students, the same teaching
methods.

As shown in Table 2, n, =5, ng = 3, S2 = 153.2/4, S = 26/2.

The rejection domain is (0,0.005) U(199, +w) for F = 2.946, and the statistic F is not in the
rejection domain. Therefore, H, should be accepted, that is to say, the variance of two populations
is the same under horizontal a = 0.01.

From Table 2, X = 21.4,y = 32 is known. For a given a = 0.01, the t distribution Table is
te(ng + ng — 2) =ty0,(6) = 3.14, so the rejection domain is {T > 3.14}, and the value of the
statistics T is |T| = 2.656 > 2.76, so the H, is rejected. That is to say, the data of the fifth group
is significantly better than the data of the fourth group. The main reason is that the 2017 level has a
forgetting phenomenon for knowledge point learning.

It can be seen from the above comparison data that the two sets of knowledge points are
consistent in difficulty but have no identical test questions, which can better reflect the learning
effect of students. The use of micro-curriculous classroom teaching methods can effectively
improve the learning effect of visually impaired students. Enhance the robustness of visually
impaired students to knowledge points; slow down the memory attenuation rate of knowledge
points.

3.3 Analysis of limitations of teaching methods

Traditional teaching methods can not satisfy the teaching of computer basic courses for visually
impaired students at all. It is imperative to explore new teaching methods by means of information
technology. Fusion education based on "micro-lesson” in flipped classroom is a new teaching

400



method, which has the following shortcomings:

(1) There is a blind area in the micro-lesson. Some knowledge points can not or are not suiTable
for making micro lessons.

(2) The first curriculum development has a huge workload, especially the design and production
of micro-courses. It is suggested that the production of micro-courses in integrated education should
be combined with the development of school-based online courses.

(3) There are obstacles in information transmission between visually impaired students and
teachers. Online course (such as MOOC) teachers and students can interact online and offline, but
most of the interaction between visually impaired students and teachers is offline, and the role of
visually impaired students' partners is obvious.

4. Conclusion

In recent years, more and more disabled students have entered colleges and universities. The
obstacles and challenges facing the development of higher integration education for the disabled
have gradually emerged. It is urgent to establish a support and guarantee system for higher
integration education for the disabled, which is suiTable for our national conditions. How to carry
out integrated education for visually impaired students, how to learn for students and how to teach
for teachers are worth studying and exploring. The main purpose of this paper is also to explore the
quality improvement of integrated education, and hope to find visually impaired students suiTable
for integrated education rather than mixed education methods. Introducing “micro-courses” into the
classroom and using the teaching method of flipping classrooms to conduct integrated education,
empirically studied the effectiveness and limitations of this teaching method, and hoped that more
teachers and scholars would participate. Therefore, a new teaching and learning framework can be
established to make it suiTable for the integration education of visually impaired college students.
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