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Abstract 
Extensive theoretical and practical research 

conducted worldwide consistently highlights the 

positive impact of TPACK on teachers' proficiency 

in utilizing information technology. However, 

limited attention has been given to understanding 

the perceptions of TPACK among region oriented 

pre-service teachers, particularly in China. This 

study builds upon the TPACK model and presents 

findings from a adapted questionnaire survey 

conducted among 419 pre-service teachers from 46 

universities in Shaanxi Province of China. The 

exploratory factor analysis and confirmatory factor 

analysis identified the reliability and validity of the 

adapted 38-items TPACK survey instrument. The 

results of this study demonstrated that the current 

level of TPACK among pre-service teachers in 

Shaanxi of China is low, the mean values of each 

component of TPACK in descending order were 

TPACK＜TCK＜TPK＜＜PCK＜PK＜TK＜CK. 

Significant gender differences (p<0.05) are observed 

in the TK and PCK dimensions, and there are 

significant differences (p<0.05) in the TK, TCK, 

PCK, and TPACK dimensions among different types 

of universities. The correlation analysis found that 

all correlations between the seven TPACK 

components are significant and positive, the highest 

correlation existed between TPK and TPACK. The 

multiple regression analysis revealed TPK has the 

most significant impact on TPACK development, 

followed by TCK, CK, TK, PK, and PCK. The 

study further proposes relevant promotion strategies 

to enhance pre-service teachers’ technological 

pedagogical and content knowledge. 
Keywords: pre-service teacher; TPACK; current 

situation 

 
 
 

I. INTRODUCTION 
The integration of information technology 

and subject teaching has become increasingly 

crucial in the information technology age, 

prompting a need to enhance the educational 

technology application abilities of teachers. In 

response to this demand, scholars around the world 

have conducted extensive research on the 

integration of technological pedagogical and content 

knowledge. Over the past few decades, the 

framework of Technological Pedagogical and 

Content Knowledge (TPACK), which depicted the 

knowledge needed by teachers to incorporate the 

technology and pedagogy into specific teaching 

content (Mishra & Koehler, 2006), was brought into 

light by the bloom in innovative technologies and its 

utilization in the education area in many countries 

(Adipat, 2021).  

Mishra and Koehler (2006) introduced a 

Venn diagram consisting of three overlapping circles 

to visually illustrate the interrelationships among 

technological knowledge, pedagogical knowledge, 

and content knowledge within the framework of 

TPACK. Subsequent to Mishra and Koehler's work, 

researchers have dedicated efforts to further clarify 

and explore the constituent constructs of TPACK 

( Archambault & Crippen, 2009; Chai et al., 2010; 

Lee & Tsai, 2010; Schmidt et al., 2009; Schmid, 

2020). These researches have yielded valuable 

insights into the practical implications and 

applications of TPACK across diverse educational 

contexts. 

However, the lack of conceptual clarity and 

blurred boundaries among the TPACK constructs 

have raised two concerns and sparked discussions in 

recent years. Firstly, it remains unclear how the 

seven distinct knowledge components of TPACK 

are precisely interrelated, and secondly, which 

components exert the most significant impact on 

TPACK development. These issues have also posed 

https://sciwheel.com/work/citation?ids=12203507&pre=&suf=&sa=0
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challenges for Chinese researchers. 
Since TPACK framework was 

systematically introduced into China at the 

beginning of the 21st century (Li, 2008), it has 

drawn the attention of Chinese educators and 

researchers. Over the past decade, as a significant 

branch of TPACK study in China, the theme of 

"TPACK investigation" and "TPACK development" 

has consistently attracted researchers' attention and it 

is expected to continue in the future research 

endeavors (Liu, 2023). However, the existing body 

of research on TPACK at the regional level is 

limited, particularly regarding the pre-service 

teachers (PSTs) in Shaanxi Province of China.  

Based on these rationale, the primary 

objective of this study is to investigate the perceived 

TPACK among PSTs in Shaanxi Province, China, as 

well as uncovering correlations of the TPACK 

components and the most significant factors among 

TPACK components.  

 

II. LITERATURE REVIEW 
Definition and development of TPACK 

The TPACK framework, initially proposed 

by Mishra and Koehler (2006), which is built upon 

three primary sources of knowledge: content 

knowledge (CK), pedagogical knowledge (PK), and 

technological knowledge (TK). As can be observed 

in Figure 1, These three sources of knowledge serve 

as the foundation for understanding teachers' ICT 

integration capabilities. From the intersection of 

these sources, four key constructs emerge, namely 

pedagogical content knowledge (PCK), 

technological pedagogical knowledge (TPK), 

technological content knowledge (TCK), and  

technological pedagogical and content knowledge 

(TPACK). Together, these seven constructs form the 

comprehensive TPACK framework. The following 

are the definitions of these seven knowledge 

constructs of TPACK: 

 

Technology Knowledge (TK): knowledge about 

standard technologies, the ability to learn new 

technologies and the practical skills needed to use 

specific technologies in practice. 

 

Content Knowledge (CK): knowledge about 

concepts, principles and theories related to the 

subject that is to be taught. 

 

Pedagogical Knowledge (PK): knowledge about 

teachers’ practices, strategies for organizing 

teaching and learning activities, and knowledge of 

teaching and learning methods, and also includes 

knowledge about teaching objectives, assessment of 

teaching and learning processes. 

 

Pedagogical Content Knowledge (PCK): 

Knowledge of pedagogy that is applicable to the 

specific teaching content. It refers to how educators 

organize and demonstrate the specific subject 

content knowledge available to learners for 

understanding.  

 

Technological Content Knowledge (TCK): 

Knowledge of the interaction of technology with 

subject content, includes an understanding of the 

impact of technology applications on subject content 

knowledge, the strengths and limitations of various 

technologies in characterising subject content 

knowledge. 

 

Technological Pedagogical Knowledge (TPK): 

knowledge of appropriate technological tools to 

apply teaching strategies to complete teaching and 

learning, as well as the use of technology to record 

and evaluate teaching and learning activities, to 

stimulate the active participation of students in 

teaching and learning activities. 

 

Technological Pedagogical Content Knowledge 

(TPCK): A re-integration of the three composite 

elements PCK, TCK and TPK. It is the knowledge 

of the application of technology to the teaching of 

subject content through pedagogical methods. 
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Figure 1 Technological pedagogical and content knowledge (Retrieved from http://tpack.org) 

Despite the fact that Koehler & Mishra’s 

(2006) framework has laid the groundwork for the 

research on TPACK, several theoretical issues 

successfully put forward by the researchers, such as 

Angeli & Valanides (2009), Graham (2011), Thomas 

& Chukhlomin (2020) and Foulger (2021). 

Fundamentally, due to the different epistemology, 

the researchers developed two kind of view to 

explicit the construction of of TPCK: the integrative 

view and the transformative view.  

Different views had different 

methodological implications, the integrative view  

conceptualized TPACK as an integrative body of 

knowledge defined by its sub-components as it is 

formed in consequence of the intersections between 

PCK, TCK, and TPK (Koehler & Mishra, 2007，
Saubern, 2020). In this view, high levels of TPCK 

will be constituted by high levels of TPK, TCK, 

PCK, TK, PK, and CK.  

 

The transformative view was proposed by 

Angeli & Valanides (2005) in their survey on the 

ICT-TPCK. In this view, the TPACK was treated as 

a distinct construct of knowledge that essentially 

distinguished with the other components such as: 

TK, CK, PK, TCK, PCK and TCK, all the 

components were viewed as significant factors and 

they were quality equal (Angeli & Valanides, 2009; 

Graham, 2011). In this view, TPCK will be 

influenced by TPK, TCK, and PCK but not directly 

by TK, PK, and CK. Although Mishra and Koehler 

(2007) theoretically described TPACK along the 

lines of the transformative view, to date only a few 

researchers have made efforts to empirically validate 

this assumption. The uncertainties surrounding the 

basic TPACK model have given rise to numerous 

extensions, which have further complicated the 

underlying issues (e.g., TPACK-ICT: Angeli & 

Valanides, 2009; TPACK-deep:  Yurdakul et al., 

2012; TPACK-XL: Saad et a., 2012).  

 

The study of TPACK in China 

 

The research on the TPACK in China started 

from the introduction of TPACK frameworks and 

schools, development paths, measurement methods 

and instruments (Zhang & Tang, 2021). Li (2008) 

systematically introduced Koehler & Mishra’s (2006) 

framework into China, and this is considered as the 

first TPACK study in China. Then in 2010, some 

researchers provided an overview of TPACK and 

reviewed previous literature done within the 

framework outside China (Jiao & Zhong, 2010). 

Besides, some instruments were also introduced to 

China (Liu, 2023), and Chinese scholars also noticed 

the different trend of the TPACK development. In 

Yi’s (2010) research, he systematically depicted the 

differences and similarities between Mishra & 

Koehler’s (2005) TPACK, Angeli & Valanides’(2007) 

ICT-related PCK, and Niess’s (2018) 

http://tpack.org)/
https://sciwheel.com/work/citation?ids=12206043&pre=&suf=&sa=0
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technology-enhanced PCK. During the process of 

introduction, Chinese scholar also discovered some 

insufficiency of the overseas research and put 

forward some new notions, such as : Ruan (2018) 

proposed the TSACK (Technological Strategy and 

Content Knowledge) and TMACK (Technological 

Methodology and Content knowledge), which used 

to emphasize the teacher and student’s subjectivity, 

Chen et al. (2022) introduced the TCPNet 

(Technological Content Pedagogical Knowledge 

Network), and tried to address the dispute between 

the integrated view and transformative view. To some 

extent, the proposal of these notions greatly 

improved, supplemented and broadened the research 

of TPACK. After a qualitative deep content analysis 

of journal papers retrieved from Journal Full Text 

Database of China National Knowledge 

Infrastructure (CNKI), Peking University Core 

Periodicals and Periodicals of Chinese Social 

Sciences Citation Index (CSSCI), which are two 

kinds of core periodicals and can represent the 

highest quality and latest topics in China, Liu (2023) 

proved that TPACK study has become a hot spot in 

the field of education research in China. However, 

there is a limited amount of research focused on 

local-oriented TPACK, especially concerning 

pre-service teachers (PSTs) in Shaanxi Province, 

China. 

 

Building upon the literature reviewed earlier, this 

study aims to survey the following research 

questions: 

 

1. What is the current level of TPACK among PSTs 

in Shaanxi of China?  

2. Does the PSTs’ TPACK differ by gender and 

university type?   

3. What is the relationship among seven different 

knowledge components of TPACK and which 

components has the most significant impact on the 

development of TPACK? 

 

III. METHOD 
 

Participants 

The study was conducted with pre-service 

teachers enrolled in the normal major at 46 

universities in Shaanxi Province in 2020. 

Participation in the study was voluntary and 

required informed consent. These students were 

pursuing different specialties but had chosen 

teaching as their future career goal based on their 

initial program information. Data collection was 

carried out using the online questionnaire platform 

Wenjuanxing (https://www.wjx.cn/) from Mar. 2nd 

to Apr. 2nd, 2023. The online questionnaire was 

distributed to potential participants through WeChat, 

a popular communication tool in China. 

Respondents were assured of the voluntary and 

anonymous nature of their participation. 

The response rate for the survey was 96.7%, 

resulting in a final sample of 419 participants. 

Among the participants, 17.73% were male students, 

while 82.27% were female students, indicating a 

gender ratio consistent with the typical distribution 

in Chinese normal universities. The sample included 

participants from three strata, with 132 participants 

from first-tier universities, 213 participants from 

second-tier universities, and 74 participants from 

third-tier universities. 

The participants specialized in a total of 15 

different teaching subjects. They had completed 

their course of study, internships, and had passed the 

teacher qualification examination. While they 

possessed some level of TPACK, their teaching 

practice was limited. In terms of teaching 

experience, 61.8% of participants had no prior 

teaching experience, 28.5% reported having one to 

two months of experience, and 9.7% had more than 

half a year of experience. 

 

Instrument 

The instrument in this study comprised two 

parts (Appendix): Part A, which includes the 

demographic questions about the respondents; Part 

B was Technological Pedagogical and Content 

Knowledge Scale that used to measure the PSTs’ 

TPACK in this study. Technological Pedagogical 

and Content Knowledge Scale used in this study 

was largely based on the questionnaire of Schmidt et 

al. (2009). Given the outdated technological term of 

the original scale and the reality need of the present 

research, in order to use the instrument in our 

sample and enhance its generalizability, some items 

of Schmidt et al. (2009) scale were reformulated. 

 
To ensure the survey questions were 

appropriate and valid for Chinese participants, we 

employed a back-translation method (Wind et al., 

2018). Initially, three professors, two specializing in 

educational technology and one in English teaching, 

translated the original questionnaire items from 

English to Chinese. Adjustments were made to 

certain items to better align with the Chinese ICT 

context. Subsequently, another three researchers 

specializing in educational technology re-translated 

the Chinese version back into English. Finally, all 

six researchers engaged in a discussion to address 

any disparities discovered during the translation 

process and made revisions to the Chinese version 
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accordingly. We also asked five PSTs for assistance 

with the design and wording of the items. After 

receiving feedback from experts and students, some 

items from the initial survey instrument were 

revised for better contextualization. After 

modification and eliminations, the final 

questionnaire in this study was composed of 38 

items, all items were rated on a five-point scale (1 = 

“strongly disagree” to 5 = “strongly agree”).  

 

DATA ANALYSIS and RESULTS  

 

Reliability and validity of the TPACK survey 

 

Before conducting reliability and validity tests, 

factor analysis was performed on the items. The 

results of Kaiser-Meyer-Olkin (KMO) and Bartlett's 

test (KMO=0.952, χ2=9097.55, p<0.0001) indicated 

that the data met the conditions for factor analysis. 

 

Reliability testing of the questionnaire was 

conducted using Cronbach's alpha coefficient and 

composite reliability (CR). Internal consistency 

reliability of the questionnaire was determined using 

Cronbach's alpha coefficient in SPSS 28.0. The 

overall Cronbach's alpha for the 38-item survey was 

0.92, indicating high internal consistency. Table 1 

presents the Cronbach's alphas for the seven TPACK 

factors as follows: CK (α=0.91), PK (α=0.92, TK 

(α=0.89), PCK (α=0.91),TPK (α=0.89), TCK 

(α=0.91), and TPCK (α=0.88). All coefficients for 

the survey and its subscales exceeded 0.80, which is 

considered sufficient for ensuring internal 

consistency. The CR values of all seven component 

were all above 0.7, confirming composite reliability. 

Consequently, this instrument demonstrates reliable 

measurement properties for assessing participants' 

perceptions of TPACK. 

  

Construct validity of the questionnaire was assessed 

using factor loadings and average variance extracted 

(AVE). All factor loadings were above 0.5, and the 

AVE values exceeded 0.5, indicating good validity 

of the scale. The results of reliability and validity 

measurement indicators can be found in Table 1.   

 

Table 1 Item Statement, Factor Loadings, Cronbach’s Alpha Coefcients, CR and AVE  

for Technological Pedagogical and Content Knowledge Scale 
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RQ 1: What is the current level of TPACK among PSTs in Shaanxi of China?  

 

According to Leong et al.’s (2016) categorizing standard, the describe statistics in this study revealed that 

pre-service teachers displayed a low level of confidence in their TPACK, as shown in Table 2 .  

 
Table 2 Levels of TPACK 

Mean Score Range Level Frequency Percent 

1.00~2.33 Low 318 75.9 

2.34~3.67 Moderate 78 18.6 

3.68~5.00 High 23 5.5 

Total  419 100.0 

 
The mean scores for the seven subscales ranged from 1.32 and 3.36 (refer to Table 3). Among all the factors, CK 

received the highest score (M=3.36; SD=0.67), suggesting that the participants had a high level of confidence in 

their CK abilities. The mean values of each dimensions in descending order were TPACK＜TCK＜TPK＜PCK

＜PK＜TK＜CK. 

 
Table 3  Descriptive data of the scales of the TPACK survey. 

D N M SD 

PK 419 3.12 0.67 

CK 419 3.36 0.67 

TK 419 3.23 0.64 

PCK 419 2.32 0.66 

TPK 419 2.12 0.67 

TCK 419 1.69 0.64 

TPACK 419 1.32 0.59 

 

RQ 2: Does the PSTs’ TPACK differ by gender and university type?   
 

At the gender level, the significant differences (p<0.05) only observed in the TK and PCK dimensions among 

PSTs in Shaanxi of China. Specifically, the TK scores of males are noticeably higher than those of females, 

while the PCK scores of females are higher than those of males (Table 4). 

 
Table 4 TPACK ratings by gender and teaching level 

 Gender N Mean Std.Deviation T P 

TK 
Male 43 2.86 0.26 2.07 0.03 

Female 196 2.67 0.23   

PK 
Male 43 3.39 0.7 0.47 0.64 

Female 196 3.35 0.7   

CK 
Male 43 4 0.7 -0.51 0.61 

Female 196 4.04 0.4   

TPK 
Male 43 2.62 0.4 1.23 0.22 

Female 196 2.57 0.4   

TCK 
Male 43 2.86 0.4 -1.53 0.13 

Female 196 2.96 0.6   

PCK Male 43 2.9 0.7 -2.06 0.04 
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Female 196 3.08 0.7   

TPACK 
Male 43 2.52 1.05 -1.72 0.09 

Female 196 2.76 1.07   

 
In terms of school type, notable distinctions were observed solely in the dimensions of TK, TCK, PCK, and 

TPACK (p<0.05) (Table 5). More specifically, PSTs affiliated with higher-level universities attained 

significantly elevated scores in TC, TCK, PCK, and TPACK. 

 

Table 5 TPACK ratings by university type 

 Type of university  N Mean Std. Deviation F P PostHoc 

TK 

first-tier 52 2.86 0.30 7.66 0.00 1>3 

second-tier  113 2.78 0.22    

 third-tie 74 2.71 0.21    

PK 

first-tier 52 3.41 0.61 0.62 0.54  

second-tier  113 3.40 0.71    

 third-tie 74 3.31 0.66    

CK 

first-tier 52 4.19 0.60 2.01 0.14  

second-tier  113 4.00 0.74    

 third-tie 74 3.96 0.70    

TPK 

first-tier 52 2.60 0.34 0.14 0.87  

second-tier  113 2.58 0.34    

 third-tie 74 2.54 0.41    

TCK 

first-tier 52 3.35 0.30 23.46 0.00 1>2 

second-tier  113 2.83 0.43   1>3 

 third-tie 74 2.78 0.87    

PCK 

first-tier 52 3.55 0.65 23.82 0.00 1>2 

second-tier  113 3.08 0.7   1>3 

 third-tie 74 2.85 0.62    

TPACK 

first-tier 52 3.37 1.03 15.54 0.00 1>2 

second-tier  113 2.49 0.99   1>3 

 third-tie 74 2.48 1.01    

 

 

RQ 3: What is the relationship among seven different knowledge components of TPACK and which 

components has the most significant impact on the development of TPACK? 

 

The relationships between the seven factors of 

TPACK were examined using Pearson correlation 

analysis. The results, presented in Table 6, indicate 

that all the subscales are significantly correlated with 

each other. The correlation coefficients range from 

0.691 to 0.944, suggesting strong associations 

between the factors. The correlation between TPK 

and TPACK (r = 0.944) is the highest, followed by 

that between TK and TPAK (r = 0.919). Importantly, 

all correlations between the seven TPACK factors are 

not only statistically significant but also positive. 

This positive directionality suggests that as scores on 

one factor increase, scores on the other factors tend 

to increase as well, indicating the logical consistency 

within the integrated view of TPACK. 
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Table 6 Correlation analysis among the components of TPACK 

 PK CK TK PCK TPK TCK TPACK 

PK 1       

CK .803** 1      

TK .793** .868** 1     

PCK .724** .746** .790** 1    

TPK 

TCK 

.768** .843** .844** .849** 1   

.691** .726** .723** .776** .800** 1  

TPACK .875** .916** .919** .896** .944** .871** 1 

Note: ** indicates P < 0.01, * indicates P < 0.05. 

To explore the impact of each component of TPACK 

on the overall development of TPACK among 

pre-service teachers in Shaanxi Province, a multiple 

regression analysis was conducted. The independent 

variables included PK, CK, TK, PCK, TPK, and 

TCK, while TPACK served as the dependent variable. 

This analysis aimed to determine the extent to which 

these independent variables contribute to the 

variation observed in TPACK scores, providing 

insights into their individual influences. 

 

The regression model yielded a coefficient of 

determination (R-squared) of 0.997, indicating that 

PK, CK, TK, PCK, TPK, and TCK collectively 

account for 99.7% of the variation in TPACK scores. 

This high R-squared value suggests a strong 

relationship between the components and the overall 

development of TPACK. Furthermore, an F-test was 

performed on the model, resulting in an F-value of 

62.6 with a significance level of p < 0.01. Since the 

p-value is below the significance level of 0.05, the 

F-test confirms the statistical significance of the 

regression model, supporting its validity. 

Additionally, the variance inflation factor (VIF) 

values for the independent variables were found to be 

less than 10, indicating the absence of collinearity 

issues. This further strengthens the overall quality of 

the regression model. 

 

The regression results showed that, all the 

independent variables (PK, CK, TK, PCK, TPK, and 

TCK) were found to have significant p-values (less 

than 0.001), indicating their importance in the 

regression equation. So, The regression formula is 

TPACK = 0.150 + 0.153*PK + 0.158*CK + 

0.158*TK + 0.148*PCK + 0.202*TPK + 0.178*TCK. 

Based on the regression coefficients ( β values), the 

level of TPK was found to have the most significant 

impact on TPACK development, followed by TCK, 

CK, TK, PK, and PCK. 

 

Table 6 Multiple Regression Analysis for the TPACK model 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig 

Collinearity 

Statistics 
Adjusted 

R2 F 

β Std. Error Beta T VIF 

 

Constant .015 .015  1.02 .307   

0.997 
F=62.6 P

＜0.01 

PK .153 .006 .173 24.98 <.001 .300 3.337 

CK .158 .008 .178 20.24 <.001 .185 5.416 

TK .158 .008 .169 19.14 <.001 .184 5.433 

PCK .148 .007 .165 21.22 <.001 .236 4.229 

TPK .202 .008 .226 23.77 <.001 .158 6.335 

TCK .178 .006 .191 28.49 <.001 .318 3.147 

a. Dependent Variable:TPACK 

 

 

IV. DISCUSSION 
This study builds upon the TPACK model 

and presents findings from a adapted questionnaire 

survey conducted among 419 pre-service teachers 

from 46 universities in Shaanxi Province of China. 

The exploratory factor analysis and confirmatory 

factor analysis identified the reliability and validity 

of the adapted 38-items TPACK survey instrument.  

The fist goal of study is to investigate the 

current level of TPACK among pre-service teachers 

in Shaanxi of China, the analysis demonstrate that a 

low level of TPACK among pre-service teachers in 
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Shaanxi, China. While Wang et al.’s (2020) 

investigation showed a moderate to high level of 

TPACK among English teachers in China, most 

previous research by Chinese scholars aligns with the 

results in this study, consistently indicating that the 

current TPACK level of pre-service teachers is not 

high. For instance, Dong et al. (2019) surveyed 463 

pre-service teachers in general education and found 

comparatively low TPACK levels. Similarly, Zhang 

& Wang (2020) identified low TPACK levels among 

pre-service mathematics teachers, especially in 

integrated factors, and the low level of pre-service 

chemistry teachers' TPACK were also proved by Wei 

& Zhou (2021). In another study, Liu et al. (2021) 

surveyed 856 senior pre-service teachers in Jiangsu, 

Zhejiang, and Shanghai, concluding that teaching 

beliefs and TPACK levels among these students need 

improvement. 

 

Upon examining the individual dimensions 

of TPACK, the average scores for each dimension, 

ranked from low to high, are as follows: TPCK 

(Technological Pedagogical and Content Knowledge) 

< Technological Content Knowledge (TCK) < 

Technological Pedagogical Knowledge (TPK) < 

Pedagogical Content Knowledge (PCK) < 

Pedagogical Knowledge (PK) < Technological 

Knowledge (TK) < Content Knowledge (CK). The 

result showed CK has the highest score, indicating 

that PSTs in Shaanxi Province possess a good level 

of subject knowledge, this differs from the findings 

of  Qiu et al.’s (2022) investigation, showing 

regional differences.  

 

Contrary to some previous studies (Chai et 

al., 2010; Schmidt et al., 2009; Wu & Wang, 2015; 

Xiong et al., 2020; Qiu, 2021) that reported lower 

scores for Technological Knowledge (TK) compared 

to other dimensions, our study found that TK ranks 

higher among the seven dimensions. This suggests a 

noteworthy improvement in PST' information 

technology knowledge in recent years. 

 

The high value of PK partially consistent 

with Valtonen et al’s. (2020) study, Valtonen et al 

adopted quantitative study method to investigate the 

PSTs’ confidence on four components of TPACK, the 

data collected from 86 technology attached teaching 

plan written by the first year PSTs, through analyzing 

the confident and challenging areas in the PSTs’ 

lesson plan, the study results showed that PK was 

viewed as outweighing the other component of the 

TPACK among the first year PSTs (Valtonenet al., 

2020) 

 

From a multidimensional perspective, the 

values of complex knowledge elements such as PCK, 

TCK, TPK are relatively low, especially the TPCK, 

which is lowest among all the dimension, this result 

is inline with Choi & Young (2021), the low level of 

the multi-dimension indicated that there is room for 

improvement in the integration of teaching 

knowledge, information technology, and subject 

content among teacher candidates in Shaanxi 

Province.  

 

Regarding the second research question, a 

gender-based analysis revealed significant 

differences (p<0.05) solely in the TK and PCK 

dimensions among PSTs in Shaanxi, China. 

Specifically, male PSTs exhibited noticeably higher 

TK scores compared to their female counterparts, 

while female PSTs demonstrated higher PCK scores 

than males. Numerous studies investigating 

demographic variables in the context of TPACK have 

consistently shown that males tend to possess 

stronger TK skills than females, as evidenced by 

studies conducted by Asimaki & Vergidis (2013) and 

Doğru (2020). Additionally, Jwaifell & Al-Tarawneh 

(2018) and Lin et al. (2013) provide further support 

by demonstrating that females tend to exhibit 

stronger PCK skills compared to males. 

 
The correlation analysis found that all 

correlations between the seven TPACK components 

are significant and positive. This positive 

directionality suggests that as scores on one factor 

increase, scores on the other factors tend to increase 

as well, indicating logical consistency within the 

TPACK model (Bostancıoğlu & Handley, 2018), it 

also supported the integrated view in the previous 

studies that high levels of TPCK will be constituted 

by high levels of TPK, TCK, PCK, TK, PK, and CK 

(Niess, 2018; Akapame et al., 2019; Tseng et al., 

2020, Wu et al., 2022). Moreover, the findings 

demonstrated the highest correlation existing 

between TPK and TPACK, followed by TK and 

TPAK, This may echo the reported growth of 

pre-service science teachers’ TPACK accompanied 

with other kinds of technology-involved knowledge 

(Graham et al. 2009).  

 

The multiple regression analysis revealed 

that all the components, namely PK, CK, TK, PCK , 

TPK, and TCK, had a significant influence on the 

development of synthesized TPACK. Among these 

components, TPK exhibited the highest level of 

significance, indicating that it played the most 

substantial role in shaping TPACK. Following TPK, 

TCK, CK, TK, PK, and PCK were found to 
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contribute progressively but to a slightly lesser extent 

to the overall development of TPACK. This results 

partially inline with the works of Celik (2023) and 

Sofyan (2023), which also found TPK is a positive 

and strong predictor of TPACK. In this study, TPK, 

TCK and PCK showed significance, proving that 

compound knowledge made a great contribution in 

the development of TPACK. Combined with the data 

from PK and CK, the effect of PCK on the 

improvement of TPACK competence is slightly 

lower than TCK and TPK, which may be due to the 

bias existing in the insufficient sample size, and also 

related to the insufficient pedagogical and content 

knowledge among pre-service teachers in Shaaxin of 

China. 

 

V. CONCLUSION 
 

The research results demonstrated that the 

current level of TPACK among PSTs in Shaanxi of 

China is low. Furthermore, gender differences were 

observed in the TK and PCK dimensions, while 

variations in the TK, TCK, PCK, and overall TPACK 

were found among different types of universities.. 

Additionally, PSTs’ perceptions of TPACK 

significantly and positively correlated with their 

components TPK, TK, CK, PCK, PK and TCK, the 

highest correlation existed between TPK and TPACK. 

Moreover, the multiple regression analysis revealed 

TPK has the most significant impact on TPACK 

development, followed by TCK, CK, TK, PK, and 

PCK.  

 

Based on the research findings, several 

recommendations are proposed for enhancing the 

development of TPACK among preservice teachers 

in Shaanxi Province. Firstly, recognizing the 

significance of TPK and its influential role in the 

professional growth of PSTs is crucial. Efforts should 

be made to integrate TPK effectively into teacher 

education curricula to ensure a strong foundation for 

TPACK competence. 

 

Secondly, teacher educators and 

policymakers should emphasize deep integration 

rather than superficial technology incorporation. A 

comprehensive approach that integrates TPK, TCK, 

and PCK will lead to a more holistic and sustainable 

development of TPACK competencies. 

 

Lastly, to elevate the overall TPACK 

capabilities of PSTs, collaboration and 

communication among schools and universities in 

Shaanxi Province need to be strengthened. By 

addressing disparities and sharing best practices, 

collective efforts can be made to enhance TPACK 

competencies uniformly across the region. 
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