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Abstract. In order to improve the information teaching ability of primary school
teachers, this paper studies the cultivation of primary school teachers' TPACK
ability by integrating information technology under the background of mobile
Internet, and proposes a data processing algorithm for online teaching teachers'
TPACK ability. According to the algorithm differences of these three coding
strategies, this paper proposes the differences of these algorithms and the
applicability of distributed storage systems in practical applications. In addition,
this paper also proposes an experimental model to analyze these differences.
According to the characteristics of the three coding algorithms, several important
parameters to measure the performance of the coding algorithm are proposed, and
a TPACK ability training model for primary school teachers is constructed. Through
the experimental research, we can see that the TPACK based primary school
teachers' informatization teaching ability training model can help primary school
teachers improve their informatization teaching ability.
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1 INTRODUCTION

Teachers' indispensable abilities in teaching can be divided into five kinds, namely integrated
learning, teaching implementation, teaching evaluation, teaching design and teaching research. In
the process of online teaching, teachers should strive to achieve the integration of technology and
subject content, so that technology and teaching activities can be effectively combined. Compared
with traditional teaching methods, online teaching not only has specific functions, but also can
summarize knowledge points in terms of structure and find the connection between each
knowledge [1]. The application of TPACK framework is an important part of realizing online
teaching ability to form a comprehensive ability system. In the teaching process, teachers'
teaching integration ability can also be highly comprehensively presented on the basis of the
application of TPACK framework, and this content also occupies an important position in the online
teaching structure, and is the basic content of online teaching ability. In fact, the most important
thing about online teaching ability is to enable teachers to apply advanced information technology
to teaching, so that teachers can reflect the knowledge structure in teaching to students more
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concretely. It not only improves the teaching level of teachers, but also helps students to learn
better [2].

Pay attention to the application of information technology in teaching. In order to further
improve the online teaching ability of middle school teachers, they need to be proficient in the
application of information technology. In the actual teaching process, teachers can use advanced
information technology and corresponding knowledge to achieve the improvement of teaching
quality, and this is also the purpose of helping teachers to improve the level of online teaching [3].
At the same time, teachers can also subtly cultivate students' creativity and practical ability in the
teaching process, and at the same time can increase their information literacy, so as to achieve
students' all-round development. In addition, teachers can be organized to carry out corresponding
training for the courses according to the relevant theoretical content of teachers' learning. To this
end, schools should build an effective teaching platform, so that teachers can use the platform to
offer courses, use information technology to create fluid and dynamic teaching, and optimize
teaching quality and teaching methods [4].

The TPACK framework emphasizes how to present the knowledge in the discipline more
intuitively. This puts forward new requirements for teachers, and it is necessary for teachers to
conduct research on how information technology is integrated into the presentation of subject
content, and at the same time, show the changes in the classroom in a more complete way [5].
The use of information technology can more flexibly display the rigid knowledge content in the
subject, reduce the difficulty of learning knowledge for students, lead students to understand the
connotation of knowledge, and ultimately help teachers improve the quality of teaching. At the
same time, the school also needs to encourage some outstanding teachers to open courses, and
for some outstanding teachers, the school can regularly organize young teachers to conduct
teaching observation, and regularly conduct training on online teaching technology and other
related content, so as to help them improve online teaching. Curriculum application ability and
design ability [6]. In addition, it is also necessary to help them equip with some corresponding
platforms for counseling and consulting services, so that they can also invisibly improve the level
of technical application in their usual work [7].

Informatization teaching ability is one of the important contents in the field of educational
technology research, and many scholars have expounded the necessity and importance of
informatization teaching ability from a different perspective. Combined with the practice of
distance education, we believe that the informatization teaching ability of distance education
teachers is the comprehensive practical ability displayed by distance education teachers when they
engage in distance education teaching, and it is the core ability that teachers need to engage in
distance education teaching in the information technology environment. It is also a key factor for
teachers to implement information-related content into all aspects of distance education teaching
[8].

The TPACK knowledge framework includes three levels of knowledge, namely TK, PK, CK basic
layer knowledge, PCK, TCK, TPK development layer knowledge, and TPCK integration layer
knowledge. Development provides a comprehensive reference. Knowledge is the content of
teachers' learning. Only when teachers learn, internalize and integrate relevant teaching
knowledge can they show their superb teaching ability. Teaching ability is transformed from
teaching knowledge, and teaching ability depends on the construction of teaching knowledge [9].
One of the basic components in the TPACK knowledge framework is TK, which highlights the
importance of technical knowledge. The TPACK knowledge framework requires subject teachers to
use pedagogical methods to package and disseminate subject knowledge with the support of
technology [10].

In the practice of distance education and teaching, teachers should actively use information
technology to carry out distance teaching, fully realize the importance and necessity of using
information technology to transmit distance education teaching concepts and subject knowledge,
and establish the establishment of continuous learning of new technologies and new A lifelong
learning attitude of skills and new knowledge; in the practice of distance education and teaching,
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they can consciously abide by national laws, regulations and moral norms, be strict with
themselves, fully implement the fundamental task of morality and cultivating people, and guide
students to use information technology in a rational and standardized manner. Internet words and
deeds can cultivate students' good pro-social behavior [11].

According to the TPACK knowledge framework, distance education teachers should fully master
the subject knowledge, pedagogy-related knowledge, and information-based teaching related
knowledge of the subjects they teach, and try their best to integrate and master all elements,
master the subject teaching knowledge and methods of integrated technology, and master the
teaching methods. The knowledge and methods of distance education teaching; distance education
teachers should be able to complete the relevant operations of distance education teaching
management, be able to skillfully use various types of distance education equipment, be familiar
with the operation of distance education platforms, master the operation of distance education
software, and be able to use information technology to complete Teaching information retrieval,
processing, dissemination, management and other work [12].

Distance education teachers should have the ability to design distance education teaching, be
able to combine the characteristics and needs of online learning of adult learners, reasonably
determine the course teaching objectives, choose appropriate teaching strategies, make full use of
information technology, create different subject teaching modes, and improve the quality of
teaching. Students are interested in learning and create an efficient online classroom with a strong
learning atmosphere; in the practice process of distance education teaching, distance education
teachers can deeply integrate information technology and curriculum, take students as the center,
design teaching tasks, carry out teaching activities, pay attention to and The interaction of
students, pay attention to the communication with distance education peers and managers, so as
to achieve timely feedback and achieve the improvement of distance education teaching quality
and excellence [13].

Distance education teachers fully understand the necessity and importance of distance
education evaluation, and can use information technology to pay attention to students' learning
process, evaluate students' learning performance, and give students feedback and guidance in a
timely manner. Distance education teachers can make an objective summary and evaluation of
their own distance education teaching behavior, timely reflect on teaching, improve and adjust
distance education teaching words and deeds; they must fully grasp the innovation opportunities
brought by information technology to distance education, and be good at using new Technological
means create and innovate the teaching mode of distance education, enhance the vitality and
vitality of distance education; timely summarize the practice, rise to modern distance education
theory, improve teachers' personal scientific research literacy, and promote the development of
distance education [14].

Based on the four levels of distance education teachers' informatization teaching ability
structure based on TPACK, the informatization teaching process of distance education teachers can
be divided into three stages, namely perception stage, practice stage and innovation stage. The
perception stage corresponds to the awareness and responsibility of information-based teaching.
In this stage, more attention is paid to the cultivation of distance education teachers' teaching
awareness and responsibility. The cultivation of awareness and responsibility runs through
teachers' careers and is long-term and pioneering. Only with the awareness and responsibility of
informatization teaching ability can there be follow-up teaching practice and innovation [15]. The
acquisition of information-based teaching ability awareness and responsibility covers all elements
of the TPACK knowledge framework. Distance teachers need to improve not only the awareness of
independent knowledge elements, but also the awareness of composite elements based on
technical support. Only in this way can they adapt to modern. The needs of distance education
development [16].

This paper studies the TPACK ability training of primary school teachers combined with mobile

Internet technology, and explores a reliable method to improve the TPACK ability of primary school
teachers.
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2 TPACK ABILITY DATA PROCESSING OF ONLINE TECHING TEACHERS
2.1 Research on the Performance of Erasure Code Algorithm
The model established in this paper is based on the following assumptions:

1. The computing and storage capabilities of each node in the distributed storage system are
the same; the system has not been maliciously attacked; the operating environment in which the
distributed storage system is located is stable and reliable.

2. The entire distributed storage system has n storage servers for data storage. The
distributed storage system has m storage servers for storing original data blocks, then the number
of storage servers for storing check data blocks is n-m. According to the reliability requirements of
the system, the number of check blocks should be above a certain value.

3. The storage server uses m' encoded data blocks to restore the original data, where
m<m'sn.

4. In a distributed storage system, if a coded data block is damaged, it cannot be used to
restore the original data, that is, the coded data blocks used to restore the original data in the
system are all correct, and there is no tampered data.

2.1.1 Model Description

A raw data is decomposed into m original data blocks of equal size, and each original data block is
divided into a set of w-bit encoded words, and encoding and decoding operations are performed in
units of encoded words, as shown in Figure 1.

0

.H

d12 |
; B dis I‘ Break down a
D = dus | data block into
‘ a collection of
dis | encoded words

\ with n w-bits

H

16

din
Figure 1: Schematic diagram of the splitting of data blocks.

The schematic diagram of data encoding and placement is shown in Figure 2. Among them,

G, = F (dl’j ,dzyj ,---,dm'j ),Fi is the verification function corresponding to each verification block.

The encoding process of the model is as follows:

If D is used to represent the original data, C is used to represent all the encoded data blocks
in the encoded system, and the rows of the matrix F are used to represent the linear coefficients of

Fi, then the system state can be expressed as C=FD. If F is defined as a matrix of (n—m)xm,
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where n-m represents the number of parity data blocks in the system, and m represents the
number of original data blocks in the system, then the system state can be expressed as:

D1 D2 ... ||Dm Cl1 Cn-m

dio dio dmo Cio Como

dia da din1 Ci1 Com1

diz dz2 dn2 Ci2 Chm2

di3 das din3 Ci13 Cnm3

dia daa dina Ci4 Cnma

dis das dins Cis Cnms

dis das dms Cis Cnmsé

o | [Cw | [Comm |
m data sites n-m check sites

Figure 2: Schematic diagram of placement of information data and verification data.

C f1,1 f1,2 fl,m d1
C, _ f2,1 f2,2 fz,m dz (2.1)
Cn—m fn—m,l fn—m,Z T fn—m,m dm

After such processing, the corresponding n check data blocks can be generated from the m original
data blocks according to the coding matrix, and then these check data blocks can be stored in the
storage system as redundant data together with the original data blocks. When no more than
N—m nodes in the system fail, the above equation can be combined to establish a corresponding
linear equation system about the failure data, and the data in the failed node can be obtained by
solving the equation system.

In order to ensure the high efficiency of the system, the coded data block consists of two
parts: one part is the original data block, and the other part is the check data block. This design is
to reduce the amount of calculation when the system does not fail, and only need to calculate
N—m checksum data blocks. In order to ensure that the original data block can be recovered if

no more than one encoded data block is lost, the generation matrix of the check data must satisfy
some other relations.

|
F

| is the identity matrix of mxm, F and C are shown in the above equations, and D represents
the corresponding m original data blocks. Then, the state of the entire system can be expressed by
the following equation. From the perspective of this system state, after correspondingly deleting
any row less than or equal to m in matrix A, the matrix is still full rank.

D
In order to illustrate this relationship, A:{ ]E :[C} is defined separately. Among them,
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The decoding process of the model is as follows:

When no more than n-m coded data blocks are invalid, the row corresponding to the invalid
coded data blocks in the generator matrix can be simply deleted. The remaining sub-matrices form
an invertible linear equation system of mxm, and the information of all original data blocks can
be recovered by solving this equation system by Gaussian elimination. Then, since the coding
matrix is known, all the lost check data blocks can be recovered according to the recovered
original data blocks. In this way, all data can be reconstructed.

Because some of the information data is not encoded, but stored in the disk in the form of
original data blocks, the time complexity of decoding can be reduced according to the information.

n
For any one of the verification data blocks: C, = F, (dl,d2 ,---,dn) = Zdj f.;, if it is assumed
=

that the data d. ,d. ,=-,d. on the k original data blocks is invalid, and the set S ={il,i2,--~,ik} is
1 2 k
recorded, the following operations can be performed on the verification data block C; :
G+ dh fi,h + dh fi,2 et dik fi,k
F(d,d,,--.d,)+d, f, +d, fi, ot dy £y (2.3)

n

d.f

P
j=18$ jks

According to the above formula, a linear equation system with a relatively small coefficient matrix
can be established. The number of unknowns in this linear equation system is equal to the number
of invalid original data blocks. Therefore, the time complexity of the operation is greatly reduced
when the Gaussian elimination method is used.

2.2 Efficiency Analysis

When the total number of encoded data blocks n is fixed, with the gradual increase of the number
of original data blocks, the change of unit data encoding time is observed through simulation
experiments. The total number of encoded data blocks n for the two simulation experiments is 10
and 20, respectively.
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Figure 3: The effect of the number of data blocks on the encoding load when n=10 and n=20.
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Figure 3 shows the effect of changing the number of data blocks on the encoding time when the
encoded data is 1M and the value of n is 10 and 20, respectively. The longer the encoding time of
unit data, the greater the encoding load of the system. It can be seen that as the value of m
increases, the encoding time gradually decreases, so for the same data, as the number of data
blocks increases, the load of encoding computation decreases.

If it is assumed that an original data D is composed of w code words, divided into m original
data blocks, and the encoding matrix size is nxm, the calculation of the encoded data is divided
into two parts: The first part of the encoding calculation is the unit matrix mxm, which can be
simply regarded as assigning the original data block directly to the encoded data block; The
second part is the calculation of the check data block, and the actual encoding matrix size is

w
(n—m)xm. The encoding operations of the original data D are — groups, and each group
m

undergoes (n—m)xm encoding operations, then the actual encoding operation time t of the data
is proportional to the following results:

(n—m)-m-%:(n—m)-w (2.4)

It can be seen from this formula that when the value of n is fixed, that is, the scale of the system
is fixed, the fewer the blocks, the longer the encoding time, and the greater the encoding load.

As the amount of encoded data gradually increases, the change of encoding time is observed
through simulation experiments. The total number of encoded data blocks n in the two simulation
experiments is 10 and 20 respectively, and the value of the number of data blocks m is half of the
total number of encodings. Through this simulation experiment, two time data are obtained and
observed, one is the total time required to encode the entire data, and the other is to calculate the
encoding time of unit data in the matrix environment through the amount of data and the total
encoding time.

The simulation results are as follows:
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Figure 4: The total encoding time diagram when n=10, m=5 and n=20, m=10.
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Figure 5: Coding efficiency when n=10, m=5 and n=20, m=10.

Figure 4 shows the total encoding time when the encoded data is gradually increased and n=10,
m=5 and n=20, m=10. The amount of encoded data gradually increases according to the index of
2, and the unit is M. It can be seen that when the encoding matrix is fixed, the encoding time
increases as the amount of encoded data increases. At the same time, since the coding methods
based on the VANDERMONDE matrix and the CAUCHY matrix are similar, the total time required
for coding the same data is not much different. However, the encoding of the TORNADO code is
based on the exclusive OR operation, and the encoding time of the same data is less than the
previous two encoding algorithms.
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Figure 5 shows the coding efficiency when the coded data is gradually increased and n=10,
m=5 and n=20, m=10. The amount of encoded data gradually increases with an index of 2, and
the unit is M. It can be seen that when the encoding matrix is fixed, the encoding time of unit data
does not increase with the increase of the total amount of encoded data, but gradually tends to be
stable.

It can be seen from the above two experimental results that the RS code algorithms based on
VANDERMONDE matrix and CAUCHY matrix use different special matrices. However, since the
coding principle is the same, there is not much difference in coding efficiency. The TORNADO
encoding uses the XOR operation, so the encoding efficiency is relatively good.

n=10, n=20 are respectively set, the m value is gradually increased, 1M data is encoded
according to the n and m values, and the encoded data block is generated. Then, a part of the
specified encoded data blocks (including the original data blocks and the check data blocks) are
used to solve the original data through a decoding algorithm. The change rule of unit data
decoding time under two matrix scales is observed respectively, and the influence of decoding
algorithm on data decoding efficiency is analyzed.

The simulation results are as follows:

n=20; Horizontal axis value 1s m;

n=10; Horizontal axis value is m; vertical axis unit:seconds (s)
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Figure 6: The effect of data block on decoding when n=10 and n=20.
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Figure 6 shows the influence of the gradual increase of m value on the data decoding time when
the data amount is 1M and n=10, n=20. It can be seen that the peak value of the decoding time
of the RS code algorithm based on the VANDERMONDE matrix and the CAUCHY matrix is not when
the number of the original data block and the check data block are equal. This phenomenon is
analyzed as follows:

We assume that the unit data consists of w code words, the encoding matrix is nxm, and the
size of the decoding matrix is related to the number of parity data blocks in the decoding block

used for decoding, which is assumed to be m’(m’gm). If the size of the decoding matrix is

m'xm’ , the number of times that a decoding algorithm needs to be executed is m'-m’, and the

W
decoding algorithm needs to be executed — times for w code words to solve the original data.
m

w
Then, M'-m’-— number of operations are required to decode the original data using the encoded
m

data block.
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When the value of n of the system scale is constant, the value of m increases gradually, the
number of check blocks in the system decreases gradually, while the number of encoded data
blocks required for decoding increases gradually. When the number of parity data blocks is greater
than the number of original blocks, it may happen that the encoded data blocks obtained during
decoding are all parity data blocks. The decoding time required at this time is the longest. When
the number of original data blocks is greater than the number of check data blocks, the decoded
data can definitely get the original data blocks, so the decoding time will gradually decrease.

Therefore, a simulation experiment of randomly extracting coded data blocks and decoding
can be designed to observe the relationship between the number of original data blocks and check
data blocks and the decoding time.

n=10, n=20 are respectively set, the m value is gradually increased, 1M data is encoded
according to the n and m values, and the encoded data block is generated. Then, a part of the
encoded data blocks (including the original data block and the check data block respectively) are
randomly selected by means of writing a random function, and the original data is solved by a
decoding algorithm. The change rule of unit data decoding time under two matrix scales is
observed respectively, and the influence of decoding algorithm on data decoding efficiency is
analyzed.

The simulation results are as follows:

n=20; Horizontal axis value is m;

n=10; Horizontal axis value is m; vertical axis unit:seconds (s)
vertical axis unit:seconds (s) 12
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04 1.0 = = = ;CAUCHY TORNADO
0.35
0.8
0.3
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1 2 3 4 5 6 7 234567891011 1213 14 15 16 17 18

Figure 7: The effect of random selection of data blocks on decoding when n=10 and n=20.

Figure 7 shows the influence of the gradual increase of the m value on the decoding time of
randomly selected encoded data blocks when the data amount is 1M and n=10, n=20. It can be
seen that the peak value of the decoding time of the RS code algorithm based on the
VANDERMNDE matrix and the CAUCHY matrix is not when the number of original data blocks and
check data blocks are equal. This phenomenon is analyzed as follows:

We assume that the unit data consists of w encoded words, the encoding matrix is nxm, the
size of the decoding matrix is related to the number of parity data blocks in the decoding block

used for decoding, and it is assumed to be m'(m’gm). According to the probability, when the
system scale is n and the number of check data blocks is N —m, the number of check data blocks

in the randomly selected m encoded data blocks is M’ = -M, and the size of the decoding

n
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n-m n-m
matrix is (( )mjx(( jm] Then, a decoding algorithm needs to be executed for
n n

N2 W
(%) -m? times, and w code words need to be executed — times to solve the original data.
m
Then, the amount of computation required to solve the original data using the encoded data block

IS:
2 2
(255} 22
n m n

2
In this formula, m is a variable and can be simplified to find the extreme point of (n—m) -Mm . 1t

can be obtained that when M =—nN is a maximum value point of the formula, m=n is a minimum

value point of the formula. This rule can be seen approximately from the experimental results.

The above two experiments can be seen, because the RS code based on the CAUCHY matrix
uses the spherical inverse matrix in decoding, the time complexity is low, so the decoding
efficiency is due to the RS code based on the VANDERMONDE matrix. Because the TORNADO code
adopts the XOR operation method, the calculation amount is greatly reduced, so the decoding
efficiency is lower than that of the VANDERMONDE matrix and the RS code based on the CAUCHY
matrix.

If it is assumed that a data D consists of w coding units and is divided into m original data
blocks, the number of check data blocks is m’ , and the size of the coding matrix is (m+m’)>< m.
Then it is divided into two parts during decoding. One part is the obtained encoded data block, that

is, the original data block, so it is directly assigned. The second part is that the obtained encoded
data block is a check data block, so decoding calculation is required. The decoding of data D

w
requires — operations, and according to the probability, the number of check data blocks
m

!

contained in the acquired m encoded data blocks is -M. Therefore, the decoding of the

m+m’
2 2
W (m-m m-(m’) .
data D requires —- =W-— operations.
m \m+m’' (m+m’)
When the value of m does not change, that is, the number of data blocks does not change:
2
m-(m m
. ( ') 2 =W- 5 (2.6)
m+m m
e (1)
m

It can be seen that the number of operations increases with the increase of m’ , so when the
coded data blocks are randomly selected for decoding and the number of data blocks remains
unchanged, the decoding time increases with the increase of the number of check data blocks.

When the value of M’ remains unchanged, that is, when the number of check data blocks
remains unchanged:
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ﬂ.(m.m’ jZ_W' m.(m')2 2.7)
mim+m)  (m+m) '
The formula is derived:
2 2
w. m.(m’)2 ':w-(m')z-(m+m,) —2m(4m+m’)
(m+m) (m+m)

(2.8)
:W_(m,)z _(m+m )(m—m’) o

(m+m')4

Then when M=M', the formula has a maximum value, so when M<M', the decoding efficiency

increases with the increase of the number of data blocks, and when m>m , the decoding
efficiency decreases with the decrease of the number of data blocks.

For the decoding expansion efficiency Sd =

, when the system scale is expanded from

N, XMy to N, XM, , two cases are discussed:

1. When the number of original data blocks is unchanged, that is, when M, =M, , we set

m/'=n-m,m,’=n,—m,andm,’>m’,

2
w. m, -(m,)
2 2 N2
g = dmm) _ (m+m,)"  (m)" -(m+m,)
d — - 2 2 N2 (2.9)
td(nxm) m, (ml) (ml) ( 2 mz)
,2
(m,+m,’)
because:
(mz)z'(mlerl’)z_(ml)z'(mz"'mz’)z
:(m2)2-(mf+2-m1-m1'+(m1’)2)—(m1)2-(mj+2-m2-m2’+(m2)2), (2.10)

=m’ ((m2)2 —(ml)2)+2-m1-ml-mz'(mz’—m1)>0

Therefore, when the number of data blocks remains unchanged, Sd >1.

2. When the number of checksum data blocks is unchanged, that is, when
I __ I __ I __ !
m'=n-m,m,”=n,—m,,m =mMm," and M, >M,,
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2
mz'(mz)
2 2
S — td(n’xm) _ (mz +m2,) _ m, .(ml+m1') (2.11)
’ td(nxm) ml'(m1)2 ml-(m2+m2')2
(m,+m,)’

mz-(ml+m1’)2—m1-(m2+m2)2
=m2~(mf+2-ml-ml’+(ml)2)—m1-(m22+2~m2-m2’+(m2)2)

, ) , , (2.12)
=m,-m;-m,_-m; +m,-(m,) —-m,-(m,)

:(ml'mz _(ml)z)'(mz _ml)

Therefore, when the number of checksum data blocks is unchanged, when m, -m, —(m,)* >0 ,

2 2
that is, m2>& , Sd >1 . When ml-mz—(ml)2<0,namely m2<M , Sd <1.

1 ml

3 TPACK ABILITY AND TRAINING OF PRIMARY SCHOOL TEACHERS UNDER THE
BACKGROUND OF MOBILE INTERNET

TPACK is a new knowledge formed after integrating three knowledge elements, which involve
many conditions and factors, and interact with each other, as shown in Figure 8.

ﬁ i ﬂ ,

il

e

Figure 8: TPACK structure diagram.
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For the training of teachers' informatization ability teaching content, teachers are required to
understand that the design of teaching content needs to rely on multi-dimensional comprehensive
knowledge. The TPACK framework elaborates the subject content, teaching technology and
teaching methods required for teachers' informatization teaching design. Teachers should combine
informatization skills with teaching practice topics, and organize teaching according to the
problem-based spiral mode. It is necessary to analyze the basic situation of students, design
resources, and design teaching, and then develop the courseware, implement the compilation of
teaching plans, and optimize and reflect on the design results. Figure 9 shows the system
architecture of the primary school teachers' informatization teaching ability training model system
based on TPACK.

Process
dynamics and
Knowledge internal Situational
fusion JErEE feature
‘ Theory | Drive I
2 2% 5
Learning content Learning process .
design design Learning support
design
Organization M
Stagel: design process of the :
% traming activities Tip card and task
R list
Stage2: Communication
implementation form W
Stage3: Task excllifsg 11{;$f011n
completion decomposition gep

Figure 9: System architecture of primary school teachers' information-based teaching ability
training model based on TPACK.

Combined with the intelligent TPACK data processing algorithm proposed in the second part, this
paper carries out the effect of the TPACK-based primary school teachers' informatization teaching
ability training model, conducts simulation evaluation through multiple sets of data, and obtains
the evaluation results shown in Figure 10.
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Figure 10: Evaluation of the effect of the training model of primary school teachers'
informatization teaching ability based on TPACK.
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Based on the above research, it can be seen that the training model of primary school teachers'
informatization teaching ability based on TPACK proposed in this paper can help primary school
teachers to improve their informatization teaching ability.

5 CONCLUSION

With the advent of the Internet era, information technology has developed rapidly. Under such a
background, junior high school teachers want to improve their teaching quality, they need to work
hard to learn the relevant knowledge of informatization, and for the first time to enhance their own
informatization teaching ability level. The background of the new era has also brought
unprecedented challenges to teachers. When teachers use information technology to teach
students, they must pay attention to cultivating students' comprehensive quality. At the same
time, it is necessary to make the curriculum more hierarchical and differentiated, so that students
can always be attracted by the course content, thereby improving the quality of teaching. The
application of TPACK framework also further demonstrates the importance of information
technology to improve the quality of classroom teaching. It can be seen that if teachers want to
keep up with the times and further improve the quality of students' learning, they need to not only
innovate their own ideas, but also promote the teaching process to adapt to the needs of the
times. This paper studies the TPACK ability training of primary school teachers combined with
mobile Internet technology, and explores a reliable method to improve the TPACK ability of
primary school teachers. Through the experimental research, it can be seen that the training
model of primary school teachers' informatization teaching ability based on TPACK proposed in this
paper can help primary school teachers to improve their informatization teaching ability.

6 ACKNOWLEDGEMENTS

This work was supported by Guangxi Higher Education undergraduate teaching reform project in
2019(20191GB446).

Ying Huang, https://orcid.org/0000-0002-9026-9374

REFERENCES

[1] Al Jabri, M. 1. H.; Silvennoinen, H.; Griffiths, D.: Teachers' Professional Development in
Oman: Challenges, Efforts and Solutions. International Journal of Learning, Teaching and
Educational Research, 17(5), 2018, 82-103. https://doi.org/10.26803/ijlter.17.5.6

[2] Bing-You, R.; Varaklis, K.; Hayes, V.; Trowbridge, R.; Kemp, H.; McKelvy, D.: The feedback
tango: an integrative review and analysis of the content of the teacher-learner feedback
exchange, Academic Medicine, 93(4), 2018, 657-663.
https://doi.org/10.1097/ACM.0000000000001927

[3] Donitsa-Schmidt, S.; Ramot, R.: Opportunities and challenges: teacher education in Israel in
the Covid-19 pandemic, Journal of Education for Teaching, 46(4), 2020, 586-595.

[4] Dunn, A. H.: Leaving a profession after it's left you: Teachers’ public resignation letters as
resistance amidst neoliberalism, Teachers College Record, 120(9), 2018, 1-34.
https://doi.org/10.1177/016146811812000906

[5] Fassiotto, M.; Li, J.; Maldonado, Y.; Kothary, N.: Female surgeons as counter stereotype:
the impact of gender perceptions on trainee evaluations of physician faculty, Journal of
Surgical Education, 75(5), 2018, 1140-1148. https://doi.org/10.1016/j.jsurg.2018.01.011

[6] Grissom, J. A.; Blissett, R. S.; Mitani, H.: Evaluating school principals: Supervisor ratings of
principal practice and principal job performance, Educational Evaluation and Policy
Analysis, 40(3), 2018, 446-472. https://doi.org/10.3102/0162373718783883

[7] Grissom, J. A.; Mitani, H.; Woo, D. S.: Principal preparation programs and principal
outcomes, Educational Administration Quarterly, 55(1), 2019, 73-115.
https://doi.org/10.1177/0013161X18785865

Computer-Aided Design & Applications, 20(S9), 2023, 223-238
© 2023 CAD Solutions, LLC, http://www.cad-journal.net



http://www.cad-journal.net/
https://doi.org/10.26803/ijlter.17.5.6
https://doi.org/10.1097/ACM.0000000000001927
https://doi.org/10.1177/016146811812000906
https://doi.org/10.1016/j.jsurg.2018.01.011
http://dx.doi.org/10.3102/0162373718783883
https://doi.org/10.1177/0013161X18785865

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

238

Gupta, A.; Pathania, P.: To study the impact of Google Classroom as a platform of learning
and collaboration at the teacher education Ilevel, Education and Information
Technologies, 26(1), 2021, 843-857. https://doi.org/10.1007/s10639-020-10294-1
Holloway, J.; Brass, J.: Making accountable teachers: The terrors and pleasures of
performativity, Journal of Education Policy, 33(3), 2018, 361-382.
https://doi.org/10.1080/02680939.2017.1372636

Hong, J.; Day, C.; Greene, B.: The construction of early career teachers’ identities: coping or
managing? Teacher Development, 22(2), 2018, 249-266.
https://doi.org/10.1080/13664530.2017.1403367

Jiayang, W.; Wu, S.; Liu, W.: Comprehensive Evaluation of General Education in University
Based on Grey Relational Analysis Model, Teacher Education and Curriculum Studies, 5(1),
2020, 1-6. https://doi.org/10.11648/j.tecs.20200501.11

Laurillard, D.; Kennedy, E.; Charlton, P.; Wild, J.; Dimakopoulos, D.: Using technology to
develop teachers as designers of TEL: Evaluating the learning designer, British Journal of
Educational Technology, 49(6), 2018, 1044-1058. https://doi.org/10.1111/bjet.12697
Loyalka, P.; Popova, A., Li, G.; Shi, Z.: Does teacher training actually work? Evidence from a
large-scale randomized evaluation of a national teacher training program, American
Economic Journal: Applied Economics, 11(3), 2019, 128-54.
https://doi.org/10.1257/app.20170226

Mantzicopoulos, P.; French, B. F.; Patrick, H.; Watson, ]J. S.; Ahn, I.: The stability of
kindergarten teachers’ effectiveness: A generalizability study comparing the framework for
teaching and the classroom assessment scoring system, Educational Assessment, 23(1),
2018, 24-46. https://doi.org/10.1080/10627197.2017.1408407

Skedsmo, G.; Huber, S. G: Top-down and bottom-up approaches to improve educational
quality: their intended and unintended consequences, Educational Assessment, Evaluation
and Accountability, 31(1), 2019, 1-4. https://doi.org/10.1007/s11092-019-09294-8

Young, K.; Joines, J.; Standish, T.; Gallagher, V.: Student evaluations of teaching: the
impact of faculty procedures on response rates, Assessment & Evaluation in Higher
Education, 44(1), 2019, 37-49. https://doi.org/10.1080/02602938.2018.1467878

Computer-Aided Design & Applications, 20(S9), 2023, 223-238
© 2023 CAD Solutions, LLC, http://www.cad-journal.net



http://www.cad-journal.net/
https://doi.org/10.1007/s10639-020-10294-1
https://doi.org/10.1080/02680939.2017.1372636
https://doi.org/10.1080/13664530.2017.1403367
https://doi.org/10.11648/j.tecs.20200501.11
https://doi.org/10.1111/bjet.12697.
https://doi.org/10.1257/app.20170226
https://doi.org/10.1080/10627197.2017.1408407
https://doi.org/10.1007/s11092-019-09294-8
https://doi.org/10.1080/02602938.2018.1467878

