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Abstract: This study examines the role of Technological Pedagogical Content Knowledge
(TPACK) in Educational Technology (EdTech) integration among in-service Chinese language
teachers in rural China. Using a cross-sectional survey of 506 teachers, findings indicate that
Technological Pedagogical Knowledge (TPK) is the strongest predictor of EdTech adoption,
significantly enhancing instructional efficacy and adaptability. Technological Knowledge (TK)
and Technological Content Knowledge (TCK) also contribute, while Pedagogical Knowledge
(PK) and Content Knowledge (CK) show minimal impact. The study highlights the need for TPK-
focused professional development and cost-effective digital solutions to bridge rural resource gaps
and promote equitable digital learning.
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Examining the Relationship Between TPACK Knowledge and Integration of Educational Technology Tools
Among In-Service Chinese Language Teachers in Rural China

Introduction

The integration of technology into education
has gained momentum globally, especially in
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Ministry of Education has encouraged the Chinese Language Teachers in Rural China, Vol. 15, No. 4, 2025,
adoption  of  Educational Technology 812-827
(EdTech) tools to bridge educational Source of support: Nil
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disparities, particularly in rural areas(Jisc, DOL: 10.47750/pegeqog. 15.04.61
2020). However, the successful Received: 12.03.2025
implementation of these tools requires Accepted: 12.04.2025 Published: 01.06.2025

teachers to  possess  Technological

Pedagogical Content Knowledge (TPACK),
which  involves the intersection of
technology, pedagogy, and content
knowledge (Mishra & Koehler, 2006). In
rural China, in-service teachers face unique
challenges, including limited access to
infrastructure and insufficient training, which
affect their ability to integrate EdTech
effectively (Abowitz & Toole, 2010). This
study investigates the relationship between
TPACK knowledge and the use of EdTech

tOOli among inl-service Chinese Iangualge older teachers who were not exposed to such
teachers in rural areas (Abowitz & Toole, technologies during their pre-service training
2010). (Akpabio & Ogiriki, 2017).

While Chinese policies support the
integration of technology in classrooms,
many in-service teachers in rural areas lack
the necessary TPACK skills to fully leverage
these tools (Bates, 2015). This gap in
knowledge and resources hinders the
potential benefits of EdTech, particularly for

Research Hypotheses:

H1: There is a positive relationship between in-service teachers' TPACK knowledge and their
effective use of EdTech tools in the classroom.

H2: In-service Chinese language teachers' self-reported Technological Knowledge (TK) will be a
more significant predictor of their actual use of EdTech tools for language learning in the
classroom compared to any other component of the TPACK framework (PK, CK, PCK, TCK,
TPK).

H3: Pedagogical Knowledge (PK) and Technological Pedagogical Knowledge (TPK) are
significant predictors of teachers' ability to integrate EdTech into their lessons.

Literature review

TPACK framework

The Technological Pedagogical Content Knowledge (TPACK) framework, introduced by Mishra
and Koehler (2006), highlights the intersection of three core types of teacher knowledge:
Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge (CK)
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(Bagozzi & Yi, 2012). This framework serves as a foundation for understanding how technology
can be successfully integrated into teaching practices, ensuring that teachers are not just familiar
with the content but also capable of using technology effectively within pedagogical strategies
(Al-Mhasnah et al., 2018; Dalal et al., 2021).

The TPACK framework has been widely adopted in educational research as a tool to study the
effective integration of technology in the classroom. Researchers like Angeli and Valanides (2009)
emphasize that successful technology integration requires teachers to not only possess strong
content knowledge but also understand the pedagogical implications of technological tools(Angeli
& Valanides, 2009). The TPACK framework ensures that these elements work in harmony to
promote effective teaching and learning (Basaran et al., 2020; Njiku et al., 2021).

Technological
Pedagogical Content
Knowledge

Technological
Pedagogical
Knowledge

(TPK) &

Technological
Content

Knowledge

(TCK)

Figure 1. The TPACK framework (Mishra & Koehler,

2006)

- Pedagogical .
Challenges in Technology Ki:‘:; Integration
In rural areas, particularly in Contexts countries like China,
educators  face  unique challenges when attempting

to integrate technology into their teaching. Limited infrastructure, lack of access to high-speed
internet, and insufficient technical support often hinder the implementation of EdTech tools.
Studies by Zhao et al. (2019) show that while urban areas benefit from greater access to resources
and training, rural teachers struggle to keep up with rapid technological advancements(Morehead
& LaBeau, 2005; Zhao et al., 2020). In addition to these infrastructural challenges, research by
Wu (2019) indicates that older teachers often lack the Technological Knowledge (TK) necessary
to adapt to modern educational technologies, a key component of the TPACK framework (Wu et
al., 2019). Without sufficient professional development, these teachers remain reliant on traditional
methods of instruction, which may not engage students as effectively in the digital age (Ramorola,
2013)(Karakaya Cirit & Canpolat, 2019)(Graham, 2011; Kiray, 2016).

Importance of Professional Development
Professional development plays a crucial role in enhancing teachers' TPACK knowledge (Agustini
etal., 2019). In-service training programs aimed at increasing teachers' Technological Pedagogical
Knowledge (TPK) have been shown to improve their confidence and ability to integrate EdTech
tools into the classroom. Research by Koh et al. (2015) suggests that teachers who receive
comprehensive training in technology integration are more likely to adopt innovative teaching
practices, which can lead to improved student outcomes (Koh, 2024; Mundry, 2005).

However, there remains a gap in the literature regarding the effectiveness of such programs in
rural areas. While there is significant evidence of the positive impact of professional development
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in well-resourced schools, studies on rural schools suggest that the lack of ongoing support and
resources may limit the long-term impact of training (Kilag & Sasan, 2023).

Methodology

This section outlines the research design and methodology utilized to investigate the relationship
between in-service Chinese language teachers' Technological Pedagogical Content Knowledge
(TPACK) and their integration of Educational Technology (EdTech) tools in rural public primary
and secondary schools in China. This comprehensive methodology includes the research
philosophy, ethical considerations, population and sampling methods, data collection procedures,
and data analysis techniques.

Research Design

This study employs a quantitative research design focused on assessing the relationships between
variables to establish cause-and-effect relationships(Tranfield et al., 2003). The design utilizes
both descriptive and causal-comparative methods, with a cross-sectional survey administered to
gather data on the TPACK knowledge and EdTech
integration levels of in- ey service Chinese
language ' \“’ ‘ teachers(Saunders et al.,
2015; Sekaran & Bougie, i N\ 2016).. Using a cross-
sectional survey method, data were collected at a
single point in time to assess the TPACK
knowledge and EdTech tool usage among
teachers in rural Anhui

province, China.
Surveys are effective for capturing a wide array of
attitudes and behaviors,

allowing for high levels
of  generalizability in — = o findings  (Earl-Babbie,
2013; Flick, 2015) T—

Figure 2. The research onion, Sources: (Saunders et al.)

This figure illustrates the different layers influencing the research methodology, including research
philosophy, approaches, strategies, and data collection methods.

Population and Sampling

The target population for this study consists of in-service Chinese language teachers currently
teaching in rural public primary and secondary schools in Anhui province. The study will employ
a stratified random sampling method to ensure representation across different geographical regions
(West, East, South, and North) of Anhui province. This method will enhance the validity of
generalizations made about the population(Fraenkel et al., 1993; Nieveen & Folmer, 2013).
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The sample will include 506 teachers, exceeding the minimum recommended sample size of
480 as calculated using Krejcie and Morgan's (1970) table for determining sample sizes from a
given population. An additional 26 responses were collected beyond the targeted sample size of
480 to ensure data reliability and account for any incomplete or unusable responses. This increase
accounts for potential non-responses and incomplete surveys (Chuan & Penyelidikan, 2006;
Krejcie, 1970).

Sampling Design

POPULATION

Figure 3. Stratified RANDOM

SAMPLE
OF CLUSTERS

random sampling(Krejcie,1970)

This figure depicts the stratified random
sampling approach, \ 2 e [Le, illustrating how various
clusters of teachers are selected for inclusion.

PURPOSIVE
SAMPLING

o Procedures

collected wusing an online
through a widely used
The survey will consist of

Data Collection
Data have been
survey administered
platform in China.
three sections:

TARGET
SAMPLE

TOTAL 480

e Section A: TPACK Survey, adapted from Schmidt et al. (2009), containing items
measuring Technological Knowledge (TK), Pedagogical Knowledge (PK), Content
Knowledge (CK), Technological Pedagogical Knowledge (TPK), Pedagogical Content
Knowledge (PCK), and Technological Content Knowledge (TCK)(Schmidt et al., 2009).

e Section B: EdTech Tools Usability Survey, adapted from Christensen & Knezek (2017),
measuring teachers' confidence in using various EdTech tools(Christensen & Knezek,
2017).
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e Section C: Demographic Profile, collecting relevant information about the respondents.

[ Gain permissions from APDOE ]
Obtain list of schools and number of teachers in primary schools in four
cities in Anhui Province
[ Create a name list of school principals with their correspondent email addresses J
R Send email with descriptions of the study to school principals to seek permission to R
Flgure 4. Summary conduct research among the teachers in their schools of the procedures in
data collection
TO ensure Send email attached with hyperlink to the Baidu Form of the questionnaire to the re' Iabl I Ity and
Val idity, the respondents via school principals survey
instruments will undergo a pilot

test with a small group of teachers prior to full deployment.

Results and analysis

The first stage of data analysis was to identify and classify the types of all variables. The survey
questions employed a Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree) to
quantitatively assess the participants' responses. Data collected from the TPACK and EdTech
surveys through WJX (Wen Juan Xing) were coded and entered into SPSS for analysis. The
primary objective was to examine the correlation between the different elements of TPACK—
specifically Content Knowledge (CK), Pedagogical Knowledge (PK), Pedagogical Content
Knowledge (PCK), Technological Knowledge (TK), Technological Pedagogical Knowledge
(TPK), and Technological Content Knowledge (TCK)—and the teachers' reported use of EdTech
tools in language education. Participants responded to survey items that addressed the perceived
opportunities, benefits, challenges, and external factors influencing the integration of EdTech tools
in their classrooms. These responses were analyzed and compared with their corresponding
TPACK survey results to evaluate correlations across multiple dimensions.The variables were
organized as distinct elements of the TPACK framework (CK, PK, PCK, TK, TPK, and TCK) and
were further explored for their relationship to the use of EdTech tools in language instruction. The
findings were represented in correlation matrices and figures, highlighting the key relationships
among the =i ) o

variables.

.

e e different

Ton:

Figure 5. SPSS data coding screenshot
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A total of 506 valid responses were received for the survey, representing a 100% response rate.
The analysis is organized into case processing summaries, descriptive statistics, and advanced
statistical tests such as normality and correlation assessments to understand the relationship
between TPACK knowledge and the integration of educational technology tools (Table 1).

Table 1. Case processing summary

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
TPACK 506 100.0% 0 0.0% 506 100.0%
EdTech 506 100.0% 0 0.0% 506 100.0%
Table 2. Descriptive table for Skewness & Kurtosis
Descriptive
Statistic Std. Error
TPACK Mean 4.0308 0.02714
95% Confidence Interval  Lower Bound 3.9774
for Mean Upper Bound 4.0841
5% Trimmed Mean 4.0402
Median 4.0000
Variance 0.373
Std. Deviation 0.61053
Minimum 2.54
Maximum 5.00
Range 2.46
Interquartile Range 0.86
Skewness 0.031 0.109
Kurtosis -0.739 0.217
EdTech Mean 3.9615 0.02738
95% Confidence Interval Lower Bound 3.9077
for Mean
Upper Bound 4.0153
5% Trimmed Mean 3.9656
Median 3.9750
Variance 0.379
Std. Deviation 0.61584
Minimum 2.17
Maximum 5.00
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Range 2.83
Interquartile Range 0.88
Skewness 0.019 0.109
Kurtosis -0.572 0.217

Table 2 provides descriptive statistics for TPACK and EdTech scores. The mean scores are 4.03
and 3.96, with standard deviations of 0.61 and 0.62, respectively, indicating moderate variability
around the means. Both skewness and kurtosis values fall within the accepted thresholds (absolute
skewness < 0.8 and kurtosis < 2), suggesting normality: TPACK shows a skewness of 0.031 and
kurtosis of -0.739, while EdTech has a skewness of 0.019 and kurtosis of -0.572. Both variables
have similar ranges and interquartile ranges, indicating a consistent spread and normal distribution
suitable for further analysis.

Table 3. Tests of normality
Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
TPACK  0.091 506 <0.001 0.956 506 <0.001
EdTech 0.106 506 <0.001 0.965 506 <0.001

a. Lilliefors Significance Correction

The Kolmogorov-Smirnov and Shapiro-Wilk tests were used to assess normality for TPACK and
EdTech scores, with significance values (Sig.) of less than 0.001 for both tests, as shown in Table
3. These statistically significant results indicate that the data deviated from a normal distribution.
To address this, three outlier cases were identified and removed to improve normality (Table 3).
Additionally, a histogram (Figure 6) was generated to visualize the distribution, and a normal Q-
Q plot of the residuals was examined (see Figure 7).
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Figure 6. Distribution histogram

Normat 0.0 Plot of TPACK Derended Normal G- Plot of TPACK
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Figure 7. ] ] I Normal Q-Q plot

of difference I i =t v i chart

: P _ i
The Q-Q : . v K4 plots for
TPACK ‘ : S ; w e w e W w and EdTech
show that while most

points closely follow the diagonal line, indicating approximate normality, the deviations at the
tails suggest some departure from a perfectly normal distribution. The detrended plots further
highlight these deviations, particularly in the upper and lower values.
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Figure 8. Boxplot of normal distribution

Research Question 1: What is the relationship between in-service teachers’ knowledge of TPACK
[(i)Technology Knowledge (TK); (ii) Pedagogy Knowledge (PK); (iii) Content Knowledge (CK);
(iv)Pedagogy Content Knowledge (PCK); (v)Technology Content Knowledge (TCK);
(vi)Technology Pedagogy Knowledge (TPK)] and suitability of Education Technology (EdTech)
tools in the Teaching and Learning Process in the Classroom.

Following Research Question 1, the table (Table 4) aligns the six TPACK components (e.g.,
CK, PK, TPK) with stages of EdTech adoption (e.g., awareness, implementation, advanced
application). Each TPACK domain (measured by variables like CK_Q1 or TPK_Q1) corresponds
to specific EdTool integration stages, captured through survey items such as PO_Q1 (Possibilities)
and B_Q1 (Benefits). Early stages (1-2) focus on foundational knowledge (CK, PK) and exploring
EdTech potential, while intermediate stages (3-6) link pedagogical-content benefits (PCK) to
implementation. Advanced stages (7-10) prioritize technological preferences (TCK, TK) and
external influences (TPK), reflecting teachers’ progression from basic awareness to sophisticated,
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context-driven EdTech application. The framework underscores how TPACK competencies
scaffold incremental adoption, with TPK emerging as pivotal for adapting tools to rural constraints.

Content Pedagogy Pedagogy Technology Technology Technology
Knowledge Knowledge Content Knowledge Content Pedagogy
(CK) With (PK) with Knowledge (TK) with Knowledge Knowledge (TPK)
Possibility Benefit_a  (PCK) with  Preference _a (TCK) with with External
(B) Benefit _b (PR) Preference _b Influence (EI)
(B) (PR)
Variables Ck_0Q1 PK_Q1 PCK_Q1 TK_ Q1 TCK_Q1 TPK_Q1
from TPACK Ck_Q2 PK_Q2 PCK_Q2 TK_Q2 TCK_Q2 TPK_Q2
survey Ck_Q3 PK_Q3 PCK_Q3 TK_Q3 TCK_Q3 TPK_Q3
PK_Q4 PCK_Q4 TK_Q4 TCK_Q4 TPK_Q4
PK_Q5 PCK_Q5 TK_Q5 TPK_Q5
PK_Q6 PCK_Q6 TK_Q6
PK_Q7 PCK_Q7 TK_Q7
Factor 1 Factor 2a Factor 2b Factor 3a Factor 3b Factor 4
(Possibilities) (Pedagogica (Content- (Technologica (Advanced (Influence of
Variables Possibilities of | Benefits in Specific | Preferences Technological External Factors on
from EdTech using Edtech EdTech Benefits in in EdTech Preferences) EdTech Adoption)
survey Integration) EdTech Usage)
Integration)
PO_Q1 B_Q1 B_Q7 PR_Q1 PR_Q10 El_ Q1
PO_Q2 B_Q2 B_Q8 PR_Q2 PR_Q11 El_Q2
PO Q3 B_Q3 B_Q9 PR_Q3 PR_Q12 EI_Q3
PO._04 B_Q4 B_Q10 PR Q4 PR_Q13 El_ Q4
- B_Q5 B_Q11 PR_Q5
PO Q5 B_Q6 B_Q12 PR_Q6
PO_Q6 PR_Q7
PR_Q8
PO_Q7 PR_Q9
PO_Q8
PO_Q9
PO_Q10
PO_0Q11
Stage 5: Stage 7: Stage 9: Stage 10: Adapting
Stage 1: Stage 3: Combining Acquiring Accessingand  to external influence
Awareness Implementat ~ Methods Knowledge prioritizing
Frequencies ion with about preferences
of stage of Stage 2: Content different
adop_tpn for Exploring tools St . technology Stage 10:
participants age 4: Stage 6: Ad
Identifying >lage b: Stage 8: vance
benefits Using Tools Vi application
to Enhance Applying
Learning TOOI?‘ f[o
specific
method

Table 4. Complete data variables analysis aligned with the research questions
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Correlations Correlations
PO CK B a PK
Kendall's PO |Correlation 1.000| 552" Kendal's |B_a |Conelation ["1000] s67"
tau b CoefTicient tau b =
Sig. (2-tailed) <.001 001
506 506 ' 506 506
CK 52"|  1.000 PK |Cc 56 1.000
+ + 00 1
2 - (l)l. Sig 001
1 N | 506 | 506 N 506 506
**_ Correlation is significant at the 0.01 level (2-tailed) **. Correlation is significant at the 0.01 level (2-tailed)
(a) (b)
Correlations Correlations
B b PCK PR a TK
Kendall's Bt 1.000| .550( |Kendalls |PR a|Correlation 1.000| 586"
tau_b | tau_b | Coefficient |
£ | | <001 | Sig. (2-tailed) | <.001
N | <0(‘> 506 I\ 506 506
550" 1.000 TK |C 586~ | 1.000
+ + ¢ +
[ Sig. (2-tailed) <.001 | Sig (: <.001 ]
N 506 506 IN 506 506
Correlation is significant at the 0.01 level (2-tailed) **_Correlation is significant at the 0.01 level (2-tailed)
. ¢ . .-
Figure 9. - L Correlation statistics
Correlations | Correlations -
for research - [ PR b | TcK | B | Tk question, (a) PO and
CK, (b)B_aand  [Em PROEaney | ' <) e | 1ol =¥ PK, (c) B_band PCK,
—_— au ) au b < -
(d) PR aand TK, ‘ [Sig @-tailed) | | <001 [sig | <001 (e) PR b and TCK, (f)
N 506 506 N 506 506
EI and TPK TCK huncl;uwu 608" 1.000 TPK %t orrelation :30"' 1(y(m‘
| oefficient | | | Coell it | |
’mg (2-tailed) | <o001| | {'\,-; (2-tailed) <.001 |
Note: N = 506, [ I~ sos|  sos| | [ v sos| _s0s|  Kendall’s tau-b
. **. Correlation is significant at the 0.01 level (2-tailed) **. Correlation is significant at the 0.01 level (2-tailed) I .
correlation © ® coefficient is

significant at

the 0.01 level (2-

tailed).

A Kendall's Tau-b test was conducted to examine the correlation between PO (M = [mean], SD =
[SD]) and CK (M = [mean], SD = [SD]) across 506 participants. The correlation between PO and
CK was statistically significant (tb = 0.552, p <0.001), as shown in Table X. Therefore, there is a
positive and significant relationship between PO and CK, with the correlation coefficient tb =
0.552, indicating a moderate positive association. A Kendall's Tau-b test was run to assess the
correlation between B_a (M = [mean], SD = [SD]) and PK (M = [mean], SD = [SD]) among 506
participants. There was a statistically significant correlation between B_a and PK (tb =0.567, p <
0.001) as shown in Table X. This suggests a moderate positive relationship between B_a and PK.
To investigate the relationship between B_b (M = [mean], SD =[SD]) and PCK (M = [mean], SD
= [SD]), a Kendall’s Tau-b test was used among 506 participants. Results indicate a statistically
significant correlation (tb = 0.550, p < 0.001), as shown in Table X. This positive correlation
suggests a moderate association between B_b and PCK. A Kendall's Tau-b correlation test was
performed to determine the relationship between PR_a (M = [mean], SD = [SD]) and TK (M =
[mean], SD = [SD]) for 506 participants. A significant correlation was found (tb = 0.586, p <
0.001), as shown in Table X. This indicates a moderate positive relationship between PR_a and
TK. Using Kendall's Tau-b test, the correlation between PR_b (M =[mean], SD = [SD]) and TCK
(M =[mean], SD = [SD]) was examined across 506 participants. The correlation was statistically
significant (tb =0.608, p <0.001), as shown in Table X, suggesting a moderate positive association
between PR_b and TCK. Finally, a Kendall’s Tau-b test was conducted to analyze the correlation
between EI (M = [mean], SD = [SD]) and TPK (M = [mean], SD = [SD]) among 506 participants.
The correlation was statistically significant (tb = 0.529, p < 0.001), as indicated in Table X,
signifying a moderate positive relationship between EI and TPK.
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Research Question 2: Which elements of the TPACK framework (CK, PK, PCK, TK, TCK, TPK)
are most critical in influencing the successful integration of EdTech tools by in-service Chinese
language teachers in rural public primary and junior secondary schools under compulsory
education in China?

This question investigates the Technological Pedagogical Content Knowledge (TPACK)
framework—specifically, its six core elements: Content Knowledge (CK), Pedagogical
Knowledge (PK), Pedagogical Content Knowledge (PCK), Technological Knowledge (TK),
Technological Content Knowledge (TCK), and Technological Pedagogical Knowledge (TPK).
The primary goal is to assess the impact of each component on EdTech tool integration among in-
service Chinese language teachers in rural, compulsory education settings in China.

H2: In-service Chinese language teachers' self-reported Technological Knowledge (TK) will
be a more significant predictor of their actual use of EdTech tools for language learning in the
classroom compared to any other component of the TPACK framework (PK, CK, PCK, TCK,
TPK).

Hypothesis (H2) suggests that teachers’ Technological Knowledge (TK) will be a significant
predictor of EdTech tool usage for language learning in classrooms, surpassing other TPACK
elements.

Table 5. Descriptive analysis of TPACK elements in EdTech integration explanation

N Minimum  Maximum Mean Std. Deviation ~ Variance

Statistic Statistic Statistic Statistic ~ Std. Error Statistic Statistic
PO 506 1.64 5.00 4.0963 .02881 .64797 420
B 506 1.83 5.00 4.0728 .02893 .65065 423
PR 506 2.08 5.00 3.7796 .03190 71747 515
El 506 2.00 5.00 3.8483 .03131 .70419 496
CK 506 1.33 5.00 4.0158 .03377 .715966 577
PK 506 2.43 5.00 4.1894 .02709 .60932 371
PCK 506 2.57 5.00 4.1533 .02697 .60677 .368
TK 506 1.57 5.00 3.8560 .03267 713495 .540
TCK 506 2.00 5.00 3.9382 .03181 711564 512
TPK 506 2.00 5.00 3.9711 .03072 .69102 478
Valid N (listwise) 506

Table 5. displays descriptive statistics for 506 teachers across various TPACK components. Each
row lists the minimum, maximum, mean, standard deviation, and variance for components such as
Pedagogical Knowledge (PK) and Technological Knowledge (TK). PK exhibits the highest mean
score (4.1894), indicating it is a key strength among teachers, while TK has higher variance
(0.73495), pointing to greater variability in technological proficiency.
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Edlech Tl PR EdTech Tool PO EdTech Tool B

Figure 10. Multiple linear regression

Table 6. Regression analysis of TPACK predictors on EdTech tool categories (PO, B, PR, EI)

EdTech Tool Predictor Unstandardized Standardized t- p-value Significance
Coefficients (B)  Coefficients  value (Sig.)
(Beta)
CK 0.074 0.086 1.880 0.061 Not Significant
PK 0.085 0.080 1.199 0.231 Not Significant
Possibility PCK 0.158 0.147 2.176 0.030 Significant
(PO) TK -0.143 -0.162 -2.522 0.012 Significant
TCK 0.265 0.293 4,054 <0.001 Significant
TPK 0.370 0.395 5.609 <0.001 Significant
CK 0.080 0.093 2.001 0.046 Significant
PK 0.031 0.029 0.436 0.663 Not Significant
Benefits (B) PCK 0.208 0.194 2.829 0.005 Significant
TK -0.097 -0.110 -1.689 0.092 Not Significant
TCK 0.247 0.272 3.719 <0.001 Significant
TPK 0.339 0.360 5.050 <0.001 Significant
CK 0.036 0.038 0.836 0.404 Not Significant
PK -0.124 -0.105 -1.590 0.112 Not Significant
Preference PCK 0.160 0.136 2.012 0.045 Significant
(PR) TK 0.253 0.259 4.062 <0.001 Significant
TCK 0.243 0.243 3.382 <0.001 Significant
TPK 0.272 0.262 3.747 <0.001 Significant
CK 0.048 0.052 0.912 0.362 Not Significant
PK -0.005 -0.004 -0.049 0.961 Not Significant
External PCK 0.221 0.190 2.285 0.023 Significant
Influence (Ei) TK 0.069 0.072 0.906 0.365 Not Significant
TCK 0.144 0.147 1.653 0.099 Not Significant
TPK 0.254 0.249 2.882 0.004 Significant
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The regression analysis highlights the role of TPACK components in influencing EdTech tool
adoption, with Technological Pedagogical Knowledge (TPK) emerging as the most critical factor
across all four categories: Possibility (PO), Benefits (B), Preference (PR), and External Influence
(El). TPK demonstrates statistically significant effects in each category, with the highest
standardized Beta values among predictors, indicating its robust impact on successful EdTech
integration. For instance, in the PO category, TPK yields a Beta of 0.395 with a p-value of <0.001,
underscoring its importance. Similarly, TPK remains significant in the B, PR, and EI categories,
consistently showing higher Beta values than other components. This suggests that TPK—a blend
of technological and pedagogical expertise—is crucial for EdTech adoption, as it enables teachers
to effectively integrate technology into pedagogy. In contrast, other predictors, such as
Pedagogical Content Knowledge (PCK) and Technological Content Knowledge (TCK), show
significant but comparatively lower Beta values, indicating their secondary role. Components like
Content Knowledge (CK) and Pedagogical Knowledge (PK) exhibit limited significance,
suggesting minimal impact on EdTech tool usage. Overall, the analysis positions TPK as the key
component for driving EdTech integration, reflecting the necessity of merging technological and
pedagogical knowledge in educational practices.

Research Question 3: What are the alternative approaches that can be used by in-service
teachers in implementing and integrating (effectively and cost-effective) Education Technology
(EdTech) tools in the classroom despite undergo challenges of implementing them in public rural
primary and secondary schools in China?

In-service teachers in rural China can consider alternative, cost-effective approaches to integrating
EdTech tools in classrooms despite challenges. Key strategies include (1) utilizing free or low-
cost digital resources and open-source platforms that provide curriculum-aligned content, (2)
creating peer networks for sharing tech-based instructional methods and resources, and (3)
prioritizing professional development programs focusing on Technological Pedagogical
Knowledge (TPK) to improve teachers' capability to adapt EdTech tools without relying on
expensive infrastructure. Collaborations with local community organizations can also help
supplement technical support.

Conclusion

This study underscores the importance of Technological Pedagogical Content Knowledge
(TPACK), particularly Technological Pedagogical Knowledge (TPK), in enabling rural Chinese
language teachers to integrate Educational Technology (EdTech) tools effectively. The findings
highlight that while infrastructure and resource limitations pose significant challenges, TPK can
empower teachers to overcome these barriers, allowing them to adapt and use EdTech in
pedagogically sound ways. Cost-effective strategies, such as using open-source resources, building
peer support networks, and prioritizing TPK-focused professional development, are essential for
sustainable EdTech adoption in rural settings. Strengthening TPACK, especially TPK, equips
teachers not only with practical skills but also with the confidence to leverage technology in
enhancing student engagement and learning outcomes. This study supports the continued
development of training programs and EdTech resources aligned with rural needs, promoting a
more inclusive digital learning environment across China's diverse educational landscape.
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