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Abstract—The widespread appearance of smart classrooms in basic educa-

tion puts forward higher requirements for teachers' informatization teaching 

ability. The educational goal of pre-service teachers is changed from 

"knowledge mastering" to "wisdom generation", that is, to cultivate their wis-

dom-generating informatization teaching ability in the informatization educa-

tion classroom to solve problems effectively. The purpose of this study is to 

propose cultivating strategies along the theoretical path of wisdom generation, 

and to test the effectiveness of the cultivating strategies in pre-service teachers’ 

classroom teaching. This research was conducted at Shandong Normal Univer-

sity, and a total of 272 students (pre-service teachers) participated. Through 18 

weeks of teaching practice, the results show that pre-service teachers’ in-

formatization teaching awareness, knowledge, skills and high-level abilities 

have generally improved. 

Keywords—Wisdom, pre-service teachers, informatization teaching ability, 

wisdom generation, cultivating strategy 

1 Introduction 

The rapid development of a new generation of information technology, such as ar-

tificial intelligence, big data, and blockchain, has further stimulated the revolutionary 

impact of information technology on education, and promoted a new stage of innova-

tion and integration of information technology into education and teaching. The new 

generation of information technology not only breaks the school walls, builds an 

smart teaching environment, and makes education more open and shared, but it also 

changes the way of teaching information dissemination and storage, making teaching 

content and resources more abundant. More importantly, information technology acts 

on the teaching process, changing the teaching mode of teachers and the learning style 

of students, and truly realizes the renewal of educational concepts, the reform of 

teaching mode and the reconstruction of the educational system. These put forward 
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new requirements for teachers' informatization teaching ability. To this end, China has 

issued the "Educational Informationization 2.0 Action Plan" policy, which states 

clearly the action goals for the improvement of teachers' informatization teaching lev-

el and students' information literacy [1]. Therefore, in our country's teacher education 

system, it is very important and urgent to improve teachers' informatization teaching 

ability. 

The continuous advancement of education informatization has accelerated the pro-

cess of basic education reform. In the process of close integration of information 

technology into education and teaching, a new education pattern represented by smart 

classroom and flipped classroom has been born [2]. This requires teachers with high 

informatization teaching ability to adapt to the new education style. Informatization 

teaching ability is embodied not only in the application of information technology to 

optimize teaching skills, but also in the formation of the wisdom of using information 

technology to innovate teaching, to solve complex teaching problems, and to deal 

with the challenges of a new round of information technology to educational concepts, 

educational methods and educational ecology. At the same time, the teaching goal of 

wisdom generation in basic education smart classroom urgently needs pre-service 

teachers’ teaching philosophy to shift from "knowledge mastering" to "wisdom gener-

ation" in order to be competent for smart classroom teaching in basic education. 

Therefore, exploring the cultivating strategies of pre-service teachers' information 

teaching ability has become a new topic. 

The structure of this study is as follows. First of all, the literature reviewing about 

informatization teaching ability and wisdom education are presented. Then, with the 

support of relevant theoretical foundations, the theoretical framework of this research, 

that is, the theoretical path of wisdom generation, is formed. Subsequently, the re-

search method and cultivating strategies are reported, and the data is processed and 

analyzed. Finally, the results and limitations of this study are discussed. 

2 Literature Review 

2.1 Informatization teaching ability 

Informatization teaching ability, also known as information and communication 

technology, is the core teaching ability of teachers in informatization teaching. It is 

the use of information technology to support teaching and learning, and its purpose is 

to realize technology to promote learning [3][4]. The formation of informatization 

teaching ability includes not only teachers' post-service training, but also teachers' 

pre-service informatization curriculum education [5]. Therefore, the informatization 

teaching ability of pre-service teachers has also received extensive attention from re-

searchers. The research topics focus on the status quo, influencing factors, attitudes of 

use, evaluation system of pre-service teachers' informatization teaching ability 

[6][7][8], and how to cultivate and improve strategies in classroom education. Special 

attention is paid to the kind of informatization teaching ability and how to cultivate 

the pre-service teachers’ ability in classroom teaching. Lim designs information edu-
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cation courses from the perspectives of curriculum resource development, extracur-

ricular learning design, and innovative teaching methods, etc., to improve the infor-

mation technology education knowledge and skills of pre-service teachers [9]. From 

the perspective of smart classroom, Di explores how a technologically rich teaching 

environment can promote learners to carry out high-level thinking activities [10]. Pa-

padakis discusses from the pre-service teachers’ attitudes towards information tech-

nology, based on TAM [11][12]. There are also researches on improving teachers' 

informatization teaching ability with the help of the theoretical framework of TPACK. 

Through literature review, it is found that the existing researches on pre-service 

teacher education are more focused on the acquisition of informatization teaching 

knowledge and skills; the cultivating model is simple; there are fewer internship op-

portunities, and the lack of attention and application of new technologies, only the 

initial stage of "application" and "integration" in education and teaching [13][14]. In 

the era of educational informatization 2.0 that is transforming to "integrated innova-

tion", it should be more important for teachers to understand the essence of informati-

zation teaching methods, to apply information technology to reflecting on teaching, to 

use knowledge skills effectively to generate wisdom, to solve teaching problems flex-

ibly, and eventually to adapt to the complex and changing information teaching envi-

ronment. The pre-service education curriculum cultivating system of educational in-

formatization is lagging behind and does not satisfy the actual demand for teachers' 

informatization teaching ability in the new era. Therefore, the construction of a new 

cultivating model in the pre-service education classroom has become an important 

issue. 

2.2 Wisdom education 

The development of students’ wisdom is the ancient idea of education and the ul-

timate goal of education. As Whitehead once pointed out: "The whole purpose of edu-

cation is to make people wise. This is the core of all education." American psycholo-

gist Sternberg believes that wisdom is mature and prudent judgment, foresight in prac-

tical situations, and the use of experience in handling complex situations. The explicit 

representation of wisdom is a complex of high-level abilities, problem-solving ability 

and creative ability etc., specifically manifested in individual criticality.[15]. With the 

continuous development of education informatization, the smart environment con-

structed by the new generation of information technology has become an important 

support for the realization of wisdom education, which is also a manifestation of the 

era of wisdom education. Zhu pointed out that wisdom education is to build a learning 

environment that integrates different technologies, allowing teachers to implement 

efficient teaching methods, allowing learners to obtain personalized learning services, 

and ultimately improving learners’ creativity, problem-solving ability and other high-

level abilities (i.e., wisdom) [16]. Scholars at home and abroad have carried out exten-

sive researches on wisdom education, mainly focusing on the key technical support, 

system framework construction, smart teaching resources, and exploration of imple-

mentation paths [17][18][19]. The U.S. Department of Education issued "Change 

American Education: Technology-enhanced learning-American National Educational 
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Technology Plan 2010", which proposes a learning model for the 21st century from 

the five elements of learning, evaluation, teaching, facilities and performance to pro-

vide a basis for cultivating talents. 

To sum up, the existing researches on informatization teaching ability lack the ex-

ploration to enable pre-service teachers to effectively apply knowledge and generate 

wisdom. This research draws on Sternberg's point of view and believes that wisdom is 

based on knowledge, and individuals can solve complex problems novely and effi-

ciently through practice and careful judgment. Therefore, from the perspective of wis-

dom generation, the pre-service teachers' informatization teaching ability is cultivated. 

In the pre-service education classroom, the focus has been shifted from the cultivation 

of informatization knowledge to the cultivation of informatization ability. Starting 

from the transformation of classroom teaching concepts, teaching methods and teach-

ing processes, pre-service teachers are transformed from a one-dimensional "knowl-

edgeable person" into a "wise person" with high-level capabilities. This is not only the 

embodiment of the epochal nature of education, but also the eternal pursuit of educa-

tion: from "knowledge mastering" to "wisdom generation", to meet the needs of 

teachers' informatization teaching ability in the information 2.0 era. 

3 Theoretical Framework 

This research is to cultivate the informatization teaching ability of pre-service 

teachers in the pre-service education classroom along the path of wisdom generation, 

so the theoretical path of wisdom generation is the theoretical framework. First, under 

the guidance of generative theory, the connotation of wisdom generation is derived 

from the connotation of wisdom. Then, according to Sternberg's triple intelligence 

theory, the three processes of wisdom generation are sorted out. Finally, combining 

the research results of the Chinese philosopher Feng, and based on the relevant litera-

ture, the study clarifies the theoretical path of wisdom generation. 

3.1 Connotation of wisdom generation 

Generation refers to the formation of new connections between unrelated ideas in 

the mind. It is a process in which knowledge is processed, transformed, and integrated 

to form new thinking products [14]. This kind of process is an "insight" in solving 

new problems. As a unique learning process, generation is conditional. From the per-

spective of internal conditions, only the knowledge to establish associations can be 

found in the mind; from the perspective of external conditions, the occurrence of gen-

eration must be stimulated by a certain external situation, which often occurs in solv-

ing problems with poor structure. From this perspective, the generation of wisdom 

refers to the stimulation of external complex problematic situations based on 

knowledge. Self-knowledge undergoes processing and transformation, integration and 

coordination, and meaning construction, so as to solve problems creatively and skill-

fully, and then obtain high-level thinking processes such as problem solving, critical 

thinking, and creativity. 
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3.2 The process of wisdom generation 

Wisdom generation is the development process of individual subjective thinking, 

the leap from low-level thinking to high-level thinking, a complex thinking activity. 

Sternberg demonstrates the connotation and essence of wisdom from three perspec-

tives: composition, context, and experience [15]. He also describes the three processes 

of generating wisdom: the process of knowledge accumulation, the process of partici-

pation in practical situations, and the process of reflection forming experience. 

Wisdom generation is the process of knowledge accumulation: Knowledge and 

wisdom have complex connections and differences. Knowledge is the source of the 

generation of wisdom, and the "qualitative change" of wisdom generation is based on 

the "quantitative change" of knowledge. Wisdom generation is the process of trans-

forming and integrating declarative knowledge, procedural knowledge, or strategic 

knowledge based on knowledge acquisition, through subjective analysis and internali-

zation, to solve complex problematic situations. 

Wisdom generation is the process of participation in practical situations: "Em-

bodied" cognition points out that only by turning to experience and practice can we 

have real cognition, wisdom and insight [16]. Wisdom is manifested as higher-order 

thinking ability. Wisdom generation must also be a process of deep learning and a 

process of "doing" learning. Max points out that education needs to turn to prac-

tice[17].Only true practical activities will have complex problems, will stimulate indi-

viduals to mobilize knowledge to solve problems, and form high-level abilities, name-

ly wisdom, after solving problems. Therefore, wisdom generation must be a participa-

tory process of practical situations. 

Wisdom generation is the process of rational reflection-forming experience: 

The one-way accumulation of knowledge without reflection is at best a repetitive and 

mechanical quantitative accumulation. The extent to which knowledge promotes the 

generation of wisdom depends on the depth of understanding based on reflective 

thinking. The individual reflects and reconstructs an experience to form generated 

experience; the generated experience provides the basis for the next re-experience, 

from which new experience is generated. The process of rationally reflecting on an 

experience to form generated experience, reorganizing and transforming experience is 

the process of deep learning and generating wisdom. 

3.3 Theoretical path of wisdom generation 

From the three processes of the generation of wisdom, it can be concluded that the 

generation of wisdom is to obtain knowledge first, then practice and apply, and then 

rationally reflect to generate wisdom. Our contemporary philosopher Feng believes 

that the generation of wisdom includes two leaps in the cognitive process, namely, the 

leap from ignorance to knowledge and the leap from knowledge to wisdom [18]. This 

corresponds to the three processes of wisdom generation. The transition from igno-

rance to knowledge is the process of knowledge construction, including knowledge 

acquisition and active internalization; the transition from knowledge to wisdom is the 
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process of meaning construction, including practical application and rational reflec-

tion , as shown in Figure 1. 

  

Fig. 1. Theoretical path of wisdom generation 

The first leap is a process in which students acquire knowledge and actively inter-

nalize it. They first have a perceptual understanding of different types of knowledge, 

and then actively establish a connection with existing knowledge with the help of ex-

ternal conditions, form structured knowledge through internal assimilation and bal-

ance, and then complete knowledge construction. This stage is the low-level thinking 

process to acquire knowledge, memory, and skill operation. The second leap is based 

on experience and reflection, through complex internal mental processing such as 

practical application and rational reflection, and finally solves real problems ingen-

iously, accurately and quickly. This stage is the process of deep processing of thinking 

and meaning construction, and the process of forming high-level thinking qualities 

such as critical thinking, creativity and problem-solving skills. In the two leaps of 

wisdom generation, metacognitive ability and communication and cooperation ability 

play an important role in coordination and balance. Among them, metacognitive abil-

ity is not only the result of wisdom generation, but also plays a regulatory role in the 

process of wisdom generation. The collision of ideas of the subject in communication 

and cooperation promotes the development of individual metacognitive ability. There-

fore, metacognitive ability, communication and collaboration ability complement and 

penetrate each other in the process of wisdom generation. 

4 Methodology 

The purpose of this research is to explore whether the use of cultivating strategies 

in pre-service education classrooms enables them to have the informatization teaching 

ability oriented to wisdom generation. Therefore, this study adopts a quasi-

experimental research method, using the "Questionnaire Star" platform and SPSS to 

collect and process data. 

4.1 Research design 

The sample comes from 272 students (pre-service teachers) who participated in the 

"Modern Educational Technology" course of Shandong Normal University. Before 

the start of the semester, students were divided into two classes evenly. One class, the 

experimental class, was taught by the cultivating strategies proposed in this study; the 
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other class was the control class. The teaching implementation time was from Febru-

ary 24 to June 28, 2020, a total of 18 weeks. Both classes were taught in the form of 

teamwork, with each group of members (3-4). The control class adopted traditional 

teaching methods; the experimental class used the "Superstar Learning Link" platform 

to teach in accordance with the flipped classroom teaching model. 

The teaching process of the experimental class was as follows: the first 9 weeks 

were spent learning the theoretical knowledge of informatization. Before the class, 

students used self-learning task lists and topic posts to conduct online learning in the 

form of mobile learning. After that, the members of the group completed the home-

work independently, and the group leader summarized the questions; the teacher ex-

plained the important and difficult knowledge and conducted question-answering. 

When the course was over, they took a test. The next 9 weeks were for research study 

under the guidance of teachers. Students checked the practical tasks in the learning 

platform before class, and completed the tasks collaboratively in the group. In the 

class, the results were reported in the group as a unit, and at the same time, the evalua-

tion within and between groups was carried out. After class, students modified and 

improved the results until a satisfactory research report was formed. 

4.2 Research instruments 

Along the path of wisdom generation, the connotation of the informatization teach-

ing ability for wisdom generation also includes two leaps in the cognitive process. 

The first leap, from ignorance to knowledge, is the process of acquiring informatiza-

tion teaching awareness, informatization teaching knowledge, and informatization 

teaching skills; the second leap is to impart informatization teaching knowledge and 

skills through field practice and rational reflection in real teaching. Wisdom generated 

in "learning by doing" is characterized by the formation of a complex of high-level 

capabilities after solving complex problems. It is a leap from knowledge to wisdom. 

On this basis, the measurement tool of this research is formed: the information-

based teaching ability scale for wisdom generation, which contains four dimensions: 

informatization teaching awareness (YS), informatization teaching knowledge (ZS), 

informatization teaching skills (JN), and high-level capabilities (GJ). Among them, 

evaluated by the content standards in the Chinese "Educational Technology Ability 

Standards for Primary and Secondary School Teachers", the informatization teaching 

awareness (5 items), informatization teaching knowledge (7 items), and informatiza-

tion teaching skills (13items)—three-dimensional indicator content—are obtained. 

Reference is also drawn from the 5C scale of Huang, to obtain the index content in-

cluded in the high-level ability dimension. 

This measurement tool used the Likert 5-point scale, which was divided from 

"strongly disagree" (1point) to "strongly agree" (5 points). The data obtained in the 

mid-semester test was imported into SPSS 21.0 for reliability and validity testing. The 

results showed that Cronbach's α was 0.956>0.9, which indicated that the internal 

consistency of the questionnaire was high and the reliability was good. This question-

naire was compiled collectively by all teachers of the "Modern Educational Technol-

ogy" course and revised and improved by two experts, thus ensuring the validity of 
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the content of the scale. In order to further test the structural validity of the scale, after 

calculating the KMO value and the Bartlett sphere test, a total of 4 components were 

extracted using principal component analysis, and the factor loading of each compo-

nent was 0.491-0.655, 0.508-0.590, 0.248- 0.367, 0.512-0.792, which proved the 

structural validity was not ideal. The ZS1 with the smallest factor loading was deleted. 

After re-run, it was found that the total variance explanation increased from 65.347% 

to 65.626%, and the factor loading of each component was between 0.304-0.796, in-

dicating that the scale had good structural validity [22]. 

5 Cultivating Strategy 

Some scholars point out that the current education's attention to core vocabulary 

such as "experience, reflection, construction, and meaning" shows exactly the orienta-

tion of "wisdom generation"[23]. Based on this, this research combines the theoretical 

path of wisdom generation and proposes cultivating strategies supported by the smart 

environment, which mainly include cognitive strategy, practical strategy, evaluation 

strategy, interaction strategy and metacognitive strategy. It is worth pointing out that 

these strategies are a holistic strategy proposed to integrate the two cognitive leaps. It 

is not a simple accumulation, but is interconnected and permeates each other. 

5.1 Cognitive strategy 

Cognitive strategies include "question-driven, task guidance, and answering ques-

tions." Problem-based teaching triggers students to actively discover and explore 

knowledge. The task-guided teaching makes students change from passive learning to 

active learning, and from knowledge learning to problem learning. At the same time, 

the question-answering activities carried out in the form of a team help students con-

struct knowledge collaboratively and provide students with a learning context for wis-

dom training. Curriculum learning has become a wisdom process of independent in-

quiry, critical reconstruction, and active internalization among individuals. In the pro-

cess of completing the leap from ignorance to knowledge, critical thinking, communi-

cation and collaboration skills have also been cultivated. 

5.2 Practical strategy 

The practical strategies mainly include "designing teaching plans, making demon-

stration courseware, analyzing micro-class cases, and making knowledge-point micro-

classes". These practical activities enable students to select and use information-based 

teaching knowledge with the help of real situations and transform it into teaching ex-

perience. Through the fusion of theoretical knowledge and educational context, on the 

one hand, students experience the true process of effectively imparting knowledge and 

complete the meaning construction of knowledge; On the other hand, in the continu-

ous reflection, modification and improvement, the students' self-cognition structure 

has been transformed and enriched, which directly contributes to the high-level quali-
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ties such as metacognitive ability, problem solving ability, communication and col-

laboration. 

5.3 Evaluation strategy of multi-subject 

Effective evaluation is of great significance for learning, motivating, guiding and 

diagnosing [24]. It is an important means to awaken students' potential, regulate the 

learning process, and stimulate wisdom. This research proposes multi-subject evalua-

tion methods such as self-evaluation, mutual evaluation, and other evaluation, as well 

as multiple evaluation methods that combine process evaluation and summative eval-

uation. The multi-subject evaluation method not only makes the evaluation results 

more comprehensive and objective, but also enables students to make self-recognition 

deepen their knowledge in the cycle of evaluation, reflection, and optimization, and 

acquire critical thinking, communication and collaboration skills. Multiple evaluation 

methods help to stimulate students' enthusiasm for knowledge and contribution in the 

process of independent exploration and teamwork. 

5.4 Interaction strategy 

The interaction mainly includes the interaction between students and students, the 

interaction between students and teachers, and the interaction between students and 

learning resources [25]. This study adopts the form of teamwork learning, which can 

not only effectively restrain the inertia of individual thinking, but also exert the effect 

of collective construction [26], and realize the deepening and expansion of thinking 

through mutual debate and communication among students. Moreover, in a harmoni-

ous and shared atmosphere, individual cognition is stimulated. Through continuous 

communication and explanation, reflection and criticism, reconstruction and other 

thinking activities, students experience the tortuous and rising process of thinking. 

5.5 Metacognitive strategy 

Metacognition is the ability of individuals to recognize, plan, monitor and regulate 

themselves during the cognitive process. Metacognitive strategies always appear at 

the same time with other cultivating strategies to realize the generation of wisdom 

together. On the one hand, by issuing learning task lists and formulating hierarchical 

learning tasks, students can plan independently, regulate the learning process, and 

form strategic knowledge, so as to cultivate their metacognitive ability. On the other 

hand, the permanent recording and preservation of learning process data in the smart 

learning environment enables students to conduct self-summary and reflection by 

viewing and reviewing their own cognitive processes, and to improve their self-

monitoring ability. 
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6 Results 

This study conducts descriptive analysis and independent sample t-test on the data. 

The specific results are described below. 

• The dimension of informatization teaching awareness 

The average value of informatization teaching awareness is the highest, between 

4.34 and 4.44, as shown in Table 1, reaching the level of "agreement". It shows that 

the information technology application awareness and attitude of pre-service teachers 

have met the requirements. This also shows that through the cultivating strategies of 

this research, pre-service teachers hold a positive attitude towards the use of infor-

mation technology to support their own learning, and then to recognize the effect of 

information teaching. At the same time, they have the willingness to integrate infor-

mation technology into teaching actively and consciously, and they have strengthened 

their belief in using information technology to support their professional development 

and improve their teaching ability in future teaching. Further analysis finds that pre-

service teachers have the highest score（M=4.5，SD=0.543） for YS3: "I can con-

tinuously pay attention to the development of new technologies and actively share 

information-based teaching experience". This is also consistent with Du’s research 

conclusions, indicating that pre-service teachers are willing to accept new technology, 

and apply it to their own teaching, and are willing to share with others [27]. 

Table 1.  Analysis results of informatization teaching awareness 

Dimension Item minimum max mean Standard deviation 

Awareness 

YS1 2 5 4.34 .635 

YS2 2 5 4.44 .580 

YS3 3 5 4.50 .543 

YS4 3 5 4.35 .600 

YS5 2 5 4.39 .615 

• The dimension of informatization teaching knowledge 

The average value of informatization teaching knowledge is between 3.59 and 

3.88, as shown in Table 2, which has not yet reached the level of "agreement". How-

ever, the average score for all questions is more than 50% of the total score, which 

also shows that through the implementation of cognitive strategies such as "problem-

driven, task guidance, and answering questions", pre-service teachers are well-

equipped. Learner-centered and problem-based teaching can stimulate students' en-

thusiasm, enable them to learn actively, and then actively construct knowledge [28]. 

Further analysis finds that pre-service teachers have the lowest scores（M=3.59，

SD=0.763）for informatization education policy knowledge, while the ZS3: "I have 

the basic knowledge of teaching system design" has the highest scores（M=3.88，

SD=0.620）. It shows that the practical activities of "writing the teaching system de-

sign plan" can deepen the mastery and understanding of the knowledge points, once 
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again confirming the effectiveness of problem-based teaching for knowledge acquisi-

tion [29]. 

Table 2.  Analysis results of informatization teaching knowledge 

Dimension Item minimum max mean Standard deviation 

Knowledge 

ZS2 2 5 3.65 .709 

ZS3 2 5 3.88 .620 

ZS4 2 5 3.76 .657 

ZS5 2 5 3.77 .655 

ZS6 2 5 3.83 .608 

ZS7 2 5 3.59 .763 

• The dimension of informatization teaching skills 

The average value of informatization teaching skills fluctuates greatly, ranging 

from 3.47 to 4.33, as shown in Table 3. Among them, JN1: "I can operate various 

hardware devices in the smart teaching environment" has the lowest score（M=3.47

，SD=0 .763）, which may be related to the impact of COVID-19 this semester. Alt-

hough online teaching pays attention to the provision of relevant hardware facilities, 

based on specific case analysis, pre-service teachers have an overall perception of the 

smart teaching environment. However, virtual immersion and on-site interaction can 

enable pre-service teachers to better master their skills [30]. Without on-site percep-

tion and interaction in this study, the experience of pre-service teachers still stays in 

their heads. This also confirms the possibility that virtual reality will transform educa-

tion and teaching. The average score of each topic is more than 50% of the total score, 

which proves the effectiveness of the cultivating strategy in this study. It shows that 

through the implementation of practical activities, pre-service teachers can skillfully 

use information technology to support teaching and reasonably design and use teach-

ing resources to serve teaching. 

Table 3.  Analysis results of informatization teaching skills 

Dimension Item minimum max mean Standard deviation 

Skills 

JN1 1 5 3.47 .763 

JN2 1 5 3.71 .693 

JN3 1 5 3.87 .644 

JN4 2 5 3.94 .582 

JN5 1 5 3.77 .699 

JN6 2 5 3.86 .656 

JN7 3 5 4.33 .583 

JN8 2 5 3.97 .569 

JN9 2 5 3.80 .685 

JN10 2 5 3.91 .607 

JN11 2 5 3.87 .663 

JN12 2 5 3.89 .631 

JN13 2 5 4.00 .560 
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• The dimension of higher order abilities 

In order to test whether the strategy proposed in this study has improved the high-

level ability of pre-service teachers, an independent sample t-test was performed on 

the five measurement dimensions of high-level ability. The results are shown in Table 

4. There are significant differences in the dimensions of communication and collabo-

ration, problem solving, metacognition, critical thinking, and creative ability 

(sig<0.05). This fully shows that through the comprehensive application of the culti-

vating strategies proposed in this research and mobilizing their learning initiative [31], 

the high-level thinking level of pre-service teachers has been significantly improved, 

and the goal of "turning knowledge into wisdom" has been achieved. Further analysis 

finds that the score of collaborative communication ability is the highest (M=4.33, 

SD=0.331), and the score of creativity is the lowest (M=3.81, SD=0.406), indicating 

that the teamwork learning method in teaching practice greatly improves the pre-

service teachers’ communication and interaction, collaboration and communication 

skills. Although creative ability has improved significantly, its cultivating process is 

not accomplished overnight; it requires long-term accumulation and persistence [32]. 

Table 4.  Analysis results of high-order abilities 

Matching 

dimension 

Levine Variance 

Equivalence Test 
Mean equivalence T test 

F 
Signifi-

cance 
t 

Significance 

(double tails) 

Mean  

difference 

The difference is 95%  

confidence interval 

Lower limit Upper limit 

Communication and 
collaboration 

  -32.616 .000 -2.159 -2.28 -2.028 

Problem solving 2.167 .142 -33.834 .000 -2.168 -2.294 -2.041 

Metacognitive   -21.859 .000 -1.650 -1.799 -1.502 

Critical thinking .074 .786 -23.043 .000 -1.622 -1.761 -1.483 

Creative ability 4.743 .03 -27.334 .000 -1.528 -1.638 -1.418 

7 Conclusion 

Wisdom is the eternal pursuit of mankind's self-improvement and the eternal pur-

suit of education. The development of students’ wisdom is the basic orientation of 

contemporary education reform and the return of contemporary educational value. In 

order to meet the demands of the era of education informatization 2.0, the main pur-

pose of this research is to add high-level capabilities (i.e., wisdom) that adapt to the 

rapid development of basic education information technology, to use information 

technology to solve complex teaching problems on the basis of existing capabilities, 

and to discuss the effectiveness of cultivating strategies. The results of the study show 

that the average value of pre-service teachers’ informatization teaching awareness, 

knowledge, and skills have been significantly improved, especially their high-level 

abilities. 
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8 Limitation 

The experimental data of this research is analyzed with a university as a sample, 

and may not be representative of students in other places. Future research should 

sample from a more diverse population to make research conclusions more universal. 

Although the cultivating strategies proposed in this study have realized the "con-

version of knowledge into wisdom" for pre-service teachers, the educational practice 

stage is the experience field for wisdom generation. The complex and changeable 

practical situation is an opportunity for students to think creatively, reflect on practice, 

and elevate emotions. The future research direction can take virtual reality technology 

or educational practice sites as the starting point to explore how to train pre-service 

teachers to use information technology to experience teaching, reflect on teaching, 

and form wisdom to solve real teaching problems in real educational situations. 
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