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Abstract Based on the increasingly
prominent power of information
technology in the innovative development
of education, people pay more attention
to the information and communications
technology (ICT) teaching competency of
pre-service teachers. In order to explore
the supporting elements, key issues,
and possible paths of current normal
universities and colleges in cultivating
pre-service teachers’ ICT teaching
competency, this study collects the
survey data of graduates from 20 normal
universities and colleges at provincial
& ministerial, local, and junior levels.
Based on the total quality management
theory, technology acceptance model,
and pre-service teachers’ ICT teaching
competency framework, it carries out
the survey and analysis from three
aspects: supporting elements, supporting
effects, and ability development. The
study finds that the support of
personnel, facilities, curriculum,
mechanism, and environment
provided by normal universities
and colleges does not play a full
role in improving the ICT teaching

competency of pre-service teachers. There
are still great differences among different
levels of universities and colleges.
Among them, the influence of personnel
support and curriculum support should be
greatly strengthened, and facility support
is even more inhibited. Based on these
findings, it puts forward some strategies
that are conducive to better cultivating the
ICT teaching competency of pre-service
teachers in the pre-service education
stage, to make them adapt to the new
standards and requirements for teachers
in the new era.
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1 Introduction

In order to promote the transformation and
upgrading of education informatization in
China, the Ministry of Education (MoE,
2018) officially issued the Action Plan for
Education Informatization 2.0 in April 2018,
clearly emphasizing that “it is necessary to
innovate the training plan for pre-service
teachers, improve the curriculum system
of teacher education, and strengthen
the cultivation of information literacy
and information and communications
technology (ICT) teaching competency
of pre-service teachers.” At present,
the studies on teachers’ ICT teaching
competency in China mainly focus on in-
service teachers and are insufficient for
pre-service teachers. The ICT teaching
competency of pre-service teachers, as a
reserve force of future teachers will directly
affect the quality of future education and
should be well cultivated in the pre-service
stage. In order to explore the supporting
factors, key issues, and possible paths for
normal universities and colleges to develop
their ICT teaching competency, this study
is based on the survey data of graduates
from 20 normal universities and colleges
in China, trying to answer three questions:
What is the situation about the support
provided by China’s normal universities
and colleges in cultivating pre-service
teachers’ ICT teaching competency? What are
the key problems affecting the development
of their ICT teaching competency in normal
universities and colleges? What are the
possible paths for normal universities and
colleges to take in the face of key problems?
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2 Literature Review

The research on the influencing factors
of teachers’ ICT teaching competency
has attracted extensive attention. Zhang
et al. (2019) divide the factors affecting
teachers’ ICT application into six main
categories and 19 subcategories, with
main categories including external factors,
technical factors, internal factors, service
support, individual ability factors, etc.
Xu and Zhu (2019) believe that teachers’
attention to the value of information
technology is a significant factor affecting
their ability to promote students to
actively use information technology. Xu
(2011) points out that training, systems
or incentives, and culture are the three
main factors affecting teachers’ application
of information technology. Peeraer and
Petege (2012) find through multiple
regression analysis that the availability of
information technology (computers and
projectors) has a significant positive impact
on teachers’ informatization teaching
competency, while IT training courses have
an impact but are not significant. Mirzajani
et al. (2016) point out that adequate
support from managers, instructions for
teachers to use information technology,
ICT skills and knowledge, and sufficient
resources are important factors affecting
the use and integration of information
technology by teachers, while insufficient
technical support will hinder teachers
from using information technology in
teaching. Simonsson (2004) finds that
teachers’ beliefs and attitudes influence
their use of information technology in
the classroom. By sorting out the research
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results and combining with the personal
characteristics of pre-service teachers, this
study explores the main factors affecting
their ICT teaching competency from two
levels: technical acceptance (internal factors)
and school support (external factors).

3 Study Design

3.1 | Theoretical Basis

3.1.1 Total Quality Management

Total Quality Management (TQM) is
an important concept in the field of
management. It refers to all activities
that an organization establishes a
scientific, rigorous, and efficient quality
system based on quality-centered and
total participation, to provide products
or services that meet users’ needs.
Man, Machine, Material, Method, and
Environment are considered as the five
main factors affecting product quality in
TQM theory. This study provides a more
systematic and comprehensive way to analyze
the cultivation of ICT teaching competency
in normal universities and colleges.

3.1.2  Technology Acceptance Model

Technology Acceptance Model (TAM) is the
most widely used model to study individuals’
acceptance of technology, which is mainly
used to reveal people’s acceptance and
willingness to use information technology.
The TAM model believes that the two main
factors affecting individuals’ acceptance of
technology are perceived usefulness and
perceived ease of use (Davis, 1989) .
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3.1.3 Framework of ICT Teaching
Competency of Pre-service Teachers

According to the topic achievement,
namely Pre-service Teachers’ ICT Teaching
Competency Standards under the “Empirical
Research on ICT Teaching Competency
Standards and Cultivation Modes for Pre-
service Teachers” project sponsored by the
MoE and China Mobile Scientific Research
Fund Project, the ICT teaching competency
of pre-service teachers includes three
sub-dimensions: basic technical literacy,
technical support learning, and technical
support teaching. Basic technical literacy
is the basic ability that pre-service teachers
should  have.  Technology-supported
learning is the transferable skill that pre-
service teachers need to master as students
or talent in the 21st century. Technology-
supported teaching is the vocational skill
that pre-service teachers should master as
future teachers (Ren et al., 2018).

3.2 | Research model

Based on the TQM theory and TAM model,
this study sets up internal factors and
external factors as factors that affect the
development of pre-service teachers’ ICT
teaching competency (PT-ICT).

Based on the TAM model, the
internal factors influencing PT-ICT are
divided into perceived usefulness and
perceived ease of use. Perceived usefulness
refers to the degree to which pre-service
teachers believe that technology supports
teaching in an efficient and effective
manner, while perceived ease of use refers
to the degree to which pre-service teachers
believe it is difficult to apply technology in
teaching.
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External factors mainly refer to
the five core elements involved in TQM,
namely, personnel support, facility
support, curriculum support, mechanism
support, and environmental support.
In this study, each factor is defined as
follows:Personnel support refers to the
ICT teaching competency of teachers
and the application ability of information
technology of students in schools; facility
support refers to the software and
hardware conditions and network
environment of the school; curriculum
support refers to informatization-related
curriculum resources and learning
materials; mechanism support refers to
the institutional measures in schools that
are conducive to integrating information
technology into teaching and learning
of pre-service teachers; environmental
support refers to the cultural environment
and learning atmosphere conducive to
developing pre-service teachers’ ICT

| Personnel support

| Facility support

Internal

rriculum rt
Factors | Curriculum suppo

| Mechanism support

|Envir0nmental support

| Perceived usefulness
External

factors

| Perceived ease of use

Figure1 PT-ICT Influencing Factor Model
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teaching competency.

Assuming that all influencing
factors have a significant positive impact on
PT-ICT and its subdimensions, this study
constructs a PT-ICT influencing factor
model as shown in Figure 1, to determine the
important influencing factors at the current
stage of cultivating pre-service teachers’
informatization teaching competency, and
carryies out in-depth research and action
suggestions based on it.

4 Survey and Data Collection

4.1 | Sample Selection

In order to comprehensively and
systematically understand the overall
situation of ICT teaching competency
training for pre-service teachers in various
regions, the Department of Teacher Affairs
of the MoE carried out an investigation

ICT teaching

| Technology-supported learning | competency

| Technology-supported teaching |
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on the ICT teaching competency of pre-
service teachers. On the basis of ensuring
tull-disciplinary coverage and regional
balance as much as possible, this study takes
16,439 undergraduate normal graduates
from 20 normal universities and colleges as
research objects in this large-scale survey,
including 7,982 junior college graduates in
2016 and 8,457 undergraduates in 2015.

4.2 | Questionnaire Design

In this study, questionnaire items were
prepared according to the set influencing
factors and three dimensions of PT-
ICT measurement. After several rounds
of evaluation, discussion, and revision
by experts of education technology, the
questionnaire “Survey on Cultivation of
ICT Teaching Competency of Normal
University Graduates in 2019” was finally
formed. In addition to the personal
information of pre-service teachers such
as school, gender, education background,
and major, the questionnaire is divided into
two parts: PT-ICT as a dependent variable
set, which is classified into basic technical
literacy, technical support learning, and
technical support teaching; influencing
factors as an independent variable set,
which includes five aspects of support:
personnel, facility, curriculum, mechanism,
and environment. There are a total of 73
items in the two parts, and a Likert five-
level scale is adopted.

4.3 | Reliability and Validity Test of
the Questionnaire

The questionnaire of ICT teaching
competency for pre-service teachers was
compiled according to the research result
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of “Self-Evaluation Tool for Information
Technology Application Ability of Pre-
service teachers” sponsored by China
Mobile, which has been proved to have
good reliability and validity. The following
is the reliability and validity analysis of the
questionnaire on influencing factors.

In this study, Cronbach’s «
was used to test the reliability of the
questionnaire. The overall a coefficient
of the questionnaire was tested to be
0.947, including 0.893 for technical
acceptance subscale and 0.945 for school
support subscale, indicating high internal
consistency. Furtherly, Mplus software
was used for confirmatory factor analysis
to test the structural validity of the
questionnaire. The goodness-of-fit test
of the model shows that the degree of
model fitting was good, and the technical
acceptance subscale (RMSEA [90% CI] =
0.089 [0.085, 0.093]); CFI = 0.982; TLI =
0.968; SRMR = 0.045), and the factor load
of each item ranged from 0.772 to 0.914;
school support subscale (RMSEA [90% CI]
= 0.093 [0.091, 0.095]; CFI = 0.947; TLI =
0.931; SRMR = 0.039), and the factor load
of each item ranged from 0.743 to 0.889.

5 Data Analysis

5.1 | Descriptive Statistical Results

Descriptive ~ statistics are  performed
according to each first-level dimension
generated by the questionnaire, and the
results are shown in Table 1. The following
is an analysis from three aspects: PT-
ICT level, school support, and technical
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Table 1 Descriptive Statistics of Questionnaire Sample
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Dimension M+ SD
ICT teaching competency 3.56 £ 0.58
School support 3.47+0.73
Technical acceptance 3.74 +0.58

First-level dimension M+ SD
Basic technical literacy 3.67 +0.58
Technology-supported learning 3.59 £ 0.64
Technology-supported teaching 3.48 £0.63
Personnel support 3.61+0.79
Facility support 3.48 £0.91
Curriculum support 3.51+0.80
Mechanism support 3.33+0.80
Environmental support 3.49+£0.85
Perceived usefulness 3.89 +£0.68
Perceived ease of use 3.54 +0.67

acceptance of pre-service teachers.

5.1.1 PT-ICT Level

The ICT teaching competency of pre-
service teachers in China is generally at a
medium level. Among them, the score of
basic technical literacy dimension is the
highest, followed by technology-supported
learning dimension, and technology-
supported teaching dimension is lower than
the average score, which reflects the obvious
deficiency of China’s pre-service teachers in
using technology to support teaching and
learning.

5.1.2  School Support

The support provided by normal universities
and colleges in China for the cultivation
of ICT teaching competency of pre-
service teachers is generally at a medium
level. Among them, personnel support is
relatively strong, followed by curriculum
support and mechanism support. Through
the analysis of specific topics, it can be found
that the deficiencies at the mechanism level
are mainly reflected in the lack of training,
workshop  seminars, or competition
activities about integrated teaching of
information technology in schools.

5.1.3 Technical Acceptance of Pre-service
Teachers

The overall technical acceptance of pre-
service teachers is at a medium level, and the
score of perceived usefulness is significantly
higher than that of perceived ease of use.
Pre-service teachers generally agree that
information technology can effectively
support them on teaching in the future, but
it is hindered in practical application.

5.2 | Current Situation of PT-ICT in
Various Universities and Colleges

The ICT teaching competency survey of
pre-service teachers collected data from
20 universities and colleges, including six
provincial and ministerial universities,
seven local colleges, and seven junior
colleges. The PT-ICT scores of the three
types of universities and colleges in various
dimensions are shown in Figure 2. It can be
clearly seen that the PT-ICT level of normal
universities and colleges is characterized
by provincial and ministerial universities >
local colleges > junior colleges.

One-way analysis of variance was
used to further test the differences in the
support provided by various universities and
colleges for cultivating pre-service teachers’
information teaching competency. It is
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Figure 2 PT-ICT Scores of Universities and Colleges
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Figure 3 Support from Various Universities and Colleges

found that there are significant differences
(p < 0.05) among the three types of
universities and colleges in five dimensions,
and the support intensity basically shows
the characteristics of provincial and
ministerial universities > junior colleges >
local colleges (see Figure 3).

5.3 | Regression Analysis of PT-ICT
Influencing Factors

In order to explore the supporting factors
affecting PT-ICT, regression analysis

was performed with PT-ICT and its
subdomains as dependent variables
and influencing factors as independent
variables. By calculating the coefficient
of variance expansion and tolerance,
it is shown that there is no obvious
multivariate collinearity problem among
explanatory variables. The regression
coefficient and significance of each
influencing factor are shown in Table 2.
Gray shading indicates that the influence
of independent variables on dependent
variables is not significant (p > 0.05).
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Table 2 Regression Results of PT-ICT Influencing Factors

Variable Basic technical literacy supjl;zcrltl:; izagg;ing supiiils;:ioizf;ing Iii:;:i::yg
Personnel support 0.048*** 0.022* 0.014 0.027**

Facility support —0.004 —0.053*** —0.053*** —0.043%**
Curriculum support 0.011 0.021 —-0.009 0.005
Mechanism support 0.042%** 0.094*** 0.142%** 0.109***

Envsi:;?::tmal ~0.004 0.059* * * 0.062* ** 0.047% **
Perceived usefulness 0.266* ** 0.170*** 0.098* ** 0.175%**
Perceived ease of use 0.475%** 0.427%** 0.455% ** 0.485%**

Adjusted R 0.491 0.383 0.366 0.460
F inspection value 0.000 0.000 0.000 0.000

Note, *p < 0.05, **p < 0.01, ***p < 0.001; gray shading indicates that the influence of independent variables on dependent

variables is not significant (p > 0.05).

According to the results of
regression analysis, internal factors are
the main factors influencing PT-ICT,
and perceived ease of use has the greatest
impact. In terms of school support,
mechanism support is an important
external factor influencing PT-ICT.
From the horizontal view of the table,
curriculum support has no significant
impact on PT-ICT and all dimensions;
facility support has a significant negative
effect on technology-supported learning
and  technology-supported teaching;
personnel support has no significant
impact on technology-supported teaching.
From the longitudinal analysis of the
table, it can be found that the cultivation
of technology-supported learning and
technology-supported teaching in normal
universities and colleges mainly plays a
positive role through mechanism support
and environmental support, while the
cultivation of basic technical literacy is
supported by personnel and mechanism.

5.4 | Impact of Various School
Supports on PT-ICT

In order to analyze the role of each
supporting element in various types of
universities and colleges, thus exploring
the key problems and possible paths
for normal universities and colleges to
develop their informatization teaching
competency, regression analysis was
carried out on PT-ICT in provincial and
ministerial universities, local colleges, and
junior colleges. The regression coefficients
and significance are shown in Table 3
(only the school support part is presented).
By comparing the regression results of
PT-ICT influencing factors in various
universities and colleges, the following
information can be found: First, The
curriculum of provincial and ministerial
universities has a significant positive
impact on the dimension of technical
support learning for pre-service teachers,
while the curriculum support of local and
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Table 3 Regression Results of PT-ICT Influencing Factors in Various Universities and Colleges

Technology-

Type of Basic technical Technology- ICT teachin
insz,ifution Variable literacy supported leagryning SZZEE:;? competenc;g
Provincial and Personnel support 0.036 0.013 0.018 0.023
ministerial
universities Facility support 0.019 ~0.054** ~0.085%** ~0.052%*
Curriculum support 0.022 0.060* 0.047 0.047*
Mechanism support 0.033 0.076*** 0.085*** 0.073***
Environmental support 0.016 0.062** 0.084*** 0.064**
Adjusted R 0.519 0.404 0.375 0.481
F inspection value 0.000 0.000 0.000 0.000
Personnel support 0.060* * 0.020 0.015 0.031
Local colleges Facility support -0.030 —0.066* ** -0.065%** -0.060***
Curriculum support 0.012 0.018 —0.001 0.009
Mechanism support 0.047** 0.108*** 0.137*** 0.112%**
Environmental support -0.002 0.088* ** 0.094% ** 0.071%**
Adjusted R® 0.461 0.367 0.357 0.441
F inspection value 0.000 0.000 0.000 0.000
Junior colleges Personnel support 0.057*** 0.032 0.022 0.037*
Facility support -0.022 -0.041** -0.045** -0.041**
Curriculum support 0.019 0.008 —-0.025 -0.004
Mechanism support 0.026* 0.083*** 0.149*** 0.105***
Environmental support 0.006 0.045* 0.051** 0.040*
Adjusted R 0.486 0.376 0.358 0.453
F inspection value 0.000 0.000 0.000 0.000

Note.*p < 0.05,**p < 0.01,* **p < 0.001; gray shading indicates that the influence of independent variables on dependent

variables is not significant (p > 0.05).

junior colleges has no significant impact;
second, all kinds of support provided by
provincial and ministerial universities
have no significant impact on students’
basic technical literacy, but the personnel
support and mechanism support of local
and junior colleges play a significant

positive role in pre-service teachers’ basic
technical literacy; third, the personnel
support provided by various universities
and colleges has no significant positive
impact on the technology-supported
learning and  technology-supported
teaching of pre-service teachers.
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6 Conclusion

Through descriptive statistics, it can be
found that the ICT teaching competency
of pre-service teachers presents a situation
of provincial and ministerial universities >
local colleges > junior colleges, and there
are also obvious differences in the support
provided for cultivating the ICT teaching
competency of pre-service teachers,
presenting a situation of provincial and
ministerial level > junior college level >
local level. This study focuses on analyzing
the role of each supporting factor in three
types of universities and colleges, to explore
the influencing factors, key problems,
and possible paths for normal universities
and colleges to develop their pre-service
teachers’ ICT teaching competency.

6.1 | Influencing factors

First, the personnel support provided by
various universities and colleges has no
significant impact on the technology-
supported learning and technology-
supported teaching of pre-service teachers,
but has a certain supporting effect on the
cultivation of basic technical literacy.

Second, both mechanism support
and environment support play an important
role in the ICT teaching competency of pre-
service teachers, which shows the value of
informal learning.

Third, curriculum support is a
generally weak part of various normal
universities and colleges, and the curriculum
of provincial and ministerial universities has
obvious advantages in supporting students’
technology-supported learning.

Forth, in terms of facility support,
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thereisan overall inhibition situation, which
indicates that the network environment and
software and hardware support provided
by schools do not promote the cultivation
of pre-service teachers’s ICT teaching
competency.

6.2 | Key Issues

First, after understanding the situation
of many local colleges, it is find that the
main problems of the current curriculum
are as follows: Firstly, the problem of
teacher-centered curriculum learning is
generally serious, and it is difficult for pre-
service teachers to carry out independent
learning, exchange and cooperation, and
inquiry activities with technology in the
course of curriculum learning; secondly,
in terms of curriculum setting, there is a
lack of corresponding teaching measures
for technology-supported teaching; thirdly,
the curriculum support of provincial
and ministerial universities has obvious
advantages, but it does not form effective
radiation.

Second, the facilities provided
by various universities and colleges have
inhibited the ICT teaching competency of
pre-service teachers, indicating that the
construction of information environment
is very important. At present, the basic
network construction and software and
hardware equipment of universities and
colleges have basically reached the standard.
However, according to the requirements
of ability standards, the students need to
experience technology’s teaching support
for student-centered teaching, while the
environmental facilities in universities and
colleges have not yet reflected their support
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for independent, cooperative, and inquiry
learning.

Third, the personnel support
provided by various universities and
colleges has no significant positive impact
on the technology-supported learning and
technology-supported teaching of pre-
service teachers, but only plays a role in
cultivating their basic technical literacy in
local and junior colleges. This also reflects
the main problems existing in current
teaching: Firstly, teachers have some
deficiencies in integrating technology
into teaching during daily teaching, and
still generally stay on traditional teaching;
secondly, teachers can not consciously
innovate and demonstrate the ICT
teaching process, and do not form a
good mechanism for problem solving,
exchange and cooperation, display and
sharing with students by using information
technology.

7 Suggestions

7.1 | Building a Dynamic
Mechanism for Technology
Integration Teaching of College
Teachers and Enhancing the
Demonstration Role of Teachers

According to Bandura’s Social Learning
Theory, observational learning is an
important way of human behavior
acquisition, which is, indirectly acquiring
relevant behaviors by observing the actions
of demonstrators (Bandura, 1977). Pre-
service teachers are in the pre-service
training stage of teachers, and their teaching
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practice experience based on real scenes is
insufficient. Observing the demonstration
teaching of teachers is the main channel
for pre-service teachers to indirectly obtain
teaching experience and skills. At present,
China has not issued the ICT teaching
competency standards and corresponding
evaluation indicators for college teachers,
which lacks a motivation mechanism in
promoting teachers to integrate technology
into teaching. Therefore, it is necessary
to speed up the formulation of relevant
standards, encourage college teachers to
actively adopt information technology in
daily teaching, and take the initiative to
demonstrate the ICT teaching process, to
give full play to the excellent demonstration
role of teachers.

7.2 | Improving the PT-ICT
Curriculum System Based on
Standards

At present, China’s teacher education
curriculum has been transformed from the
“old three subjects” such as psychology,
pedagogy, and textbook teaching to a
professional-based  teacher  education
curriculum system. However, the core
curriculum  related to  information
technology is still missing or insufficient,
and the educational practice mechanism
is not implemented in place. This study
finds that the existing curriculum and
resources related to information technology
integration teaching in normal universities
and colleges do not have a significant
positive impact on the informatization
teaching competency of pre-service
teachers, and e-learning resources are
seriously lacking. As online and offline
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integrated teaching has become an
inevitable trend of education development,
normal universities and colleges need to
optimize the PT-ICT curriculum system
and supporting resources by referring to
relevant standards such as Standards for
Pre-service Teachers’ Ability to Information
Teaching, Subject Curriculum Standards,
and Training Course Standards for
Information Technology Application Ability
of Primary and Secondary School Teachers
(Trial), and encourage pre-service teachers
to carry out independent learning, exchange
cooperation, and inquiry activities using
technology. On the other hand, China
should strengthen the support for pre-
service teachers’ internship and practice,
and combine theoretical learning with
practical teaching, to ensure that pre-service
teachers can quickly work in the role of
teachers after graduation and be competent
for teaching posts.

7.3 | Strengthening the Path of
Informal Learning and Promoting
the ICT Teaching Competency

of Pre-service Teachers Based on
Evaluation Reform

Through regressionanalysis, itcanbe found
that the mechanism support provided
by universities and colleges, such as
organizing training, workshops, seminars
or competition activities for IT integrated
teaching, is the most important external
factor affecting pre-service teachers’
ICT teaching competency. In order to
improve the ICT teaching competency
of teachers in China, normal universities
and colleges can provide support and
guarantee for informal learning of pre-
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service teachers by combining organized
knowledge and skill delivering activities
such as training guidance, workshops,
and theme salons. Studies have shown
that following-up measures such as
competitions and task promotion after
training will be conducive to improving
the level and ability of teachers to apply
technology (Xu, 2011). After carrying out
special training on technology integration
teaching for  pre-service teachers,
universities and colleges can provide
follow-up action plans for improving their
informatization teaching competency
through relevant competitions, such as
computer application ability contest,
information teaching skills contest, micro-
course production contest, etc. Scientific
research fund projects, associations, and
other measures can also be applied. As
the professional learning channels of pre-
service teachers become more diversified,
how to prove their learning outcomes in
informal settings becomes critical. On
October 13, 2020, the Central Committee
of the Communist Party of China and the
State Council (2020) issued the Owverall
Plan for Deepening the Reform of Teacher
Evaluation in the New Era, which points
out the direction for further reform and
scientific transformation of education
evaluation in the future. As education
enters a new era, universities and colleges
should also actively explore new methods
to evaluate and promote informal learning.
With reference to the Micro-Certification
of Online Teaching Competency of Pre-
service Teachers system newly developed
by East China Normal University, this
micro-certification mechanism based on
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competency assessment and evidence
orientation can also be adopted for the
cultivation of informatization teaching
competency of pre-service teachers.
Pre-service teachers are encouraged to
carry out learning and practice based on
real scenarios, to accurately and rapidly
improve their informatization teaching
competency by promoting learning through
evaluation.

7.4 | Promoting the Balanced and
High-Quality Development of PT-
ICT Training in Universities and
Colleges at All Levels by Sharing
High-Quality Curriculum

It is found that there are significant
differences in the support of ICT
teaching competency among universities
and colleges, which basically presents
the characteristics of provincial and
ministerial universities > junior colleges >
local colleges. Among them, curriculum
support is generally weak. Only the
curriculum of provincial and ministerial
universities shows certain advantages
in supporting students’ technology-
supported  learning. = At  present,
universities and colleges at all levels in
China are different in the cultivation of
pre-service teachers. Junior colleges tend
to focus on vocational education, with
strong skills training but low positioning;
provincial and ministerial universities
have better resources in curriculum and
training guidance, but they pursue “big
and complete” when implementing the
integration of information technology
into teaching for pre-service teachers,
and the training and practice of basic
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skills  of informatization teaching
cannot be effectively implemented.
From the perspective of educational
equity, it is necessary to think about
how to promote the balanced and
high-quality development of PT-ICT
training in various universities and
colleges. Curriculum balance is the basic
guarantee for balanced development.
It is suggested that normal universities
and colleges at all levels and of various
types should take high-quality online
open courses as an example, accelerate
the construction of a number of high-
quality PT-ICT curriculum resources, and
provide basic guarantee for the cultivation
of information teaching competency
of pre-service teachers through the co-
construction and sharing of high-quality
curriculum.

7.5 | Vigorously Improving

the Technology Learning and
Application Scenarios of Pre-service
Teachers and Supporting Mobile
Learning and Autonomous Learning

In terms of students’ learning model, the
use of mobile internet and terminal devices
has significantly changed their learning
modes. Mobile learning has become an
important way for college students to obtain
information and resources. The change of
teaching mode urgently requires the change
of school information environment. The
basic equipment such as campus network,
software, and hardware facilities can no
longer meet the needs of college students for
knowledge acquisition in the internet era,
which is also consistent with the conclusion
that this study finds that the facility support
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provided by normal universities and colleges
does not promote pre-service teachers’
ICT teaching competency. As “digital
natives,” contemporary college students
like independent learning, personalized
learning, and mobile learning, which
have higher requirements for the learning
environment. With the rapid development
and wide application of emerging
technologies such as internet of things,
cloud computing, big data, and artificial
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intelligence, universities and colleges
should also transform their facilities from
digital to intelligent, and gradually build a
highly contextualized, critical, and multi-
scenario smart learning environment. By
creating a number of intelligent recording
and broadcasting environments, teaching
training rooms, and multi-functional
classrooms, the immersive learning and
practice of pre-service teachers will be
promoted.
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