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Abstract  Technological Pedagogical Content Knowledge (TPACK) is a critical framework for integrating 
technology into teaching, yet disparities in its development among educators can undermine efforts to improve 
educational outcomes. This study explored the demographic factors influencing science teachers’ TPACK in 
Ghana’s Central Region, focusing on the roles of gender and teaching experience. Through a cross-sectional survey 
involving 145 Junior High School science teachers selected via simple random sampling, primary data were 
collected using a structured questionnaire. Multivariate Analysis of Variance (MANOVA) revealed significant 
disparities with male science teachers demonstrating significantly higher TPACK knowledge compared to their 
female counterparts and teachers with more than six years of experience demonstrated superior TPACK compared to 
less experienced teachers. These findings highlight critical gaps that must be addressed to ensure equitable access to 
professional development opportunities. By tackling gender disparities and harnessing the potential of experienced 
educators, this research advocates for targeted strategies to strengthen TPACK and advance science education in 
Ghana, fostering enhanced learning experiences for students. 
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1. Introduction 

The integration of technology into education has 
become essential in the 21st century, reshaping teaching 
and learning processes worldwide. Technology not only 
enhances educational outcomes for teachers and students 
by providing diverse resources and fostering independent 
learning but also bridges gaps in traditional pedagogical 
methods [1,2]. For instance, instructional videos simplify 
complex concepts, enabling more effective learning 
experiences [3]. Consequently, policymakers and 
stakeholders, particularly in developed nations, advocate 
for integrating information and communication 
technology (ICT) to improve education systems [4,5]. 

In developing countries, ICT adoption remains 
inconsistent despite its potential benefits [6,7,8]. In Ghana, 
the government initiated the "Ghana ICT for Accelerated 
Development" policy in 2002 and integrated ICT into 
educational reforms in 2007 to improve teaching quality 
and equip students with essential digital skills [9]. 
Investments in computer laboratories and ICT 
infrastructure have expanded accessibility [10,11], yet the 
effective integration of technology into pedagogy depends 
on teachers’ ability to balance technology, pedagogy, and 

content [12,13,14]. This specialized skill set, termed 
Technological Pedagogical Content Knowledge (TPACK), 
is crucial for impactful teaching in the digital era [15,16]. 

Research highlights the influence of demographic 
factors such as gender and teaching experience on 
TPACK competencies [17,18]. While some studies 
report no significant gender differences in TPACK 
[19,20], others identify disparities linked to gender and 
teaching experience [21,22,23]. Gendered perceptions of 
technology and societal biases further exacerbate these 
disparities, often portraying ICT as a male-dominated 
field [24,25]. 

In Ghana, most TPACK-related research focuses on 
senior high school teachers or subjects other than science 
[5,26,27,28]. This study addresses a critical gap by 
examining how demographic factors such as gender and 
teaching experience influence the TPACK of junior high 
school (JHS) science teachers. By investigating these 
variables, the study aims to provide insights into 
enhancing science education through equitable and 
effective ICT integration. Specifically, it seeks to answer 
two research questions: 

1. What is the impact of gender on the development of 
TPACK constructs among science teachers? 

2. How does teaching experience influence the 
development of TPACK constructs in science education? 
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2. Literature Review 

Technological Pedagogical Content Knowledge 
(TPACK) represents the intersection of content, pedagogy, 
and technology, offering a framework for effective 
teaching in the digital age. It is a seven-construct 
framework consisting of Technological Knowledge (TK), 
Pedagogical Knowledge (PK), Content Knowledge (CK), 
Pedagogical Content Knowledge (PCK), Technological 
Content Knowledge (TCK), Technological Pedagogical 
Knowledge (TPK) and Technological Pedagogical 
Content Knowledge (TPACK). This model emphasizes 
the integration and balance of these domains, enabling 
educators to select and apply appropriate technologies and 
teaching strategies to enhance student learning [29,30,31]. 
TPACK fosters the use of technology not merely as a tool 
for information delivery but as an integral part of teaching 
that simplifies complex concepts and enriches educational 
experiences [32,33,34] Consequently, 21st-century 
teachers must adopt technologies to transform traditional 
pedagogical methods and create engaging, student-
cantered learning environments [22,35,36].   

Several studies have highlighted the influence of 
demographic factors—such as gender, age, and teaching 
experience—on the development of TPACK competencies. 
Gender differences in TPACK components have been 
widely explored. For instance, [37] found significant 
gender-related differences in pre-service mathematics 
teachers' perceptions of TPACK in Central Anatolia, with 
male participants outperforming their female counterparts 
in Technological Pedagogical Knowledge (TPK), 
Technological Knowledge (TK), and overall TPACK 
variables. Similarly, [22] observed that male science 
teachers in Taiwan reported higher technology knowledge 
scores than their female peers. In contrast, [38] reported 
no significant gender differences in overall TPACK 
among Turkish pre-service teachers, though female 
participants demonstrated higher Pedagogical Knowledge 
(PK) scores. These mixed findings underscore the nuanced 
impact of gender on TPACK development.   

Teaching experience also plays a significant role in 
shaping TPACK. Reference [39] reported that while 
teaching experience had minimal predictive power for 
TPACK components, it strongly correlated with 
constructivist-oriented TPACK subdomains, suggesting its 
complex relationship with TPACK development. 
Reference [40] found that male mathematics teachers with 
extensive experience demonstrated higher Technological 
Knowledge (TK), while female teachers with limited 
experience reported the lowest TK scores. Other studies, 
such as [18,41] have shown that experienced teachers tend 
to have stronger TPACK perceptions, particularly in 
Subject Matter Knowledge (SMK) and Pedagogical 
Content Knowledge (PCK). Interestingly, [42] observed 
higher TPACK perceptions among younger or less 
experienced teachers, suggesting that exposure to 
contemporary technological training might play a role.  

While TPACK research has expanded globally, studies 
in Ghana have predominantly focused on senior high 
school teachers across various subjects, leaving a gap in 
understanding how demographic factors influence 
TPACK among science teachers at the junior high school 

level. This oversight limits the ability to design targeted 
professional development initiatives for educators. To 
address this gap, the present study investigates how 
gender and teaching experience shape the TPACK of 
junior high school science teachers in Ghana, providing 
insights for improving teacher training and enhancing 
science education outcomes. 

3. Methodology 

3.1. Research Design 
The study adopted a cross-sectional survey design due 

to its efficiency in collecting extensive data and 
generalizing findings. The design provided diverse 
insights into respondents' opinions and behaviours at a 
specific point in time, which allowed for quantitative 
analysis using inferential statistics [40,43,44]. The cross-
sectional survey approach was seen to be cost-effective and 
provided representative sample leading to appropriate 
generalization [45,46], although it has the limitation of 
requiring a large sample size. In this context, the use of a 
cross-sectional survey was particularly advantageous for 
capturing a snapshot of the current state of affairs, making it 
a suitable choice for this research. Despite the large sample 
size requirement, the benefits of obtaining comprehensive 
and representative data justify this approach. 

3.2. Sample Size and Sampling Procedure 
Two educational districts (Komenda Edina Eguafo 

Abrem and Cape Coast metropolis) within the Central 
region were randomly selected. Within these two districts, 
a random selection process was employed to choose 145 
science teachers as respondents. The selection was made 
using computer-based random number generation to 
ensure unbiased sampling [47,48]. This method was aimed 
at generalizing the findings to all JHS science teachers in 
the region [49]. The respondents comprised 58% male and 
42% female participants. 

3.3. Instruments 
The study used a questionnaire which was adapted from 

[50]. The questionnaire used had 55 items, divided into 
sections. Section "A" captured demographic information. 
Sections "B" through "H" focused on different aspects of 
TPACK: TK, CK, PK, PCK, TPK, TCK, and overall 
TPACK. A five-point Likert scale was used for all items, as 
it is straightforward for respondents [51]. The questionnaire 
ensured standardization, enabling data collection from a 
large sample efficiently and cost-effectively.  

The questionnaire was subjected to reliability 
analysis to ensure that it was appropriate for the 
Ghanaian context being used although it had been 
validated by the authors. Cronbach's Alpha was used to 
gauge internal consistency, with all constructs 
exceeding the recommended minimum of 0.7, 
indicating high reliability [52]. The coefficients were: 
TK (0.748), PK (0.894), CK (0.794), PCK (0.777), 
TCK (0.831), TPK (0.887), and TPACK (0.873).  
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3.4. Data Collection and Analysis Procedure 
The participants’ right to privacy and anonymity were 

ensured throughout the study. All respondents were made 
aware of the objectives of the research and efforts were 
made to ensure that they understood them. Respondents 
signed a letter of informed consent that allowed the 
researchers to use the information gathered for the 
research purposes. Ethical responsibilities entail protecting 
the rights of respondents and reporting results fairly and 
accurately. After consent forms were signed, the 
questionnaire was made available to participants. the 
participants responded to the questionnaire and returned 
them to the researchers.  

The data was processed using SPSS (v22.0) for editing, 
coding, and analysis. A Multivariate Analysis of Variance 
(MANOVA) was employed to estimate the influence of 
gender and teaching experience on continuous dependent 
variables, including TPACK constructs. The analysis 
aimed to elucidate the relationships between gender and 
TPACK constructs, as well as between teaching 
experience and TPACK constructs. By employing 
MANOVA, the study addressed research questions related 
to the impact of gender and teaching experience on 
TPACK constructs, providing a comprehensive 
understanding of the variables involved. 

4. Result  

The results of this study have been presented based on 
the research questions that guided the research. First, the 
results regarding gender differences have been presented 
which is then followed by the results of the teaching 
experience. 

4.1. Gender Differences in Science Teachers’ 
TPACK Constructs 

The first research question sought to identify if 
differences existed between the TPACK of male and 
female science teachers. To answer this research question, 
the MANOVA was used to determine whether the means 
of two groups (male and female) are statistically 
significant. The study met the parametric test assumptions 
(such as normality, multicollinearity). The normality test, 
as well as the multicollinearity test were checked to ensure 
that the assumptions are not violated. The normality of the 
data set was checked using histogram as shown in Figure 
1. The histogram showed that the data was normal and 
does not violate the MANOVA analysis assumption.  

The normal probability plot was also used to check the 
normality of the data and results are shown in Figure 2. 
The results of the normal probability plot showed that the 
data is normally distributed. The graph revealed that the 
points spread around the diagonal line and follows the 
direction of the diagonal line and the points do not move 
away from the diagonal line therefore, the data is normal. 

The variance inflation factor (VIF) was used to 
measure the multicollinearity among the variables.  The 
results showed that tolerance values were greater than 

0.1 and Variance inflation factors (VIF) figures were less 
than 10 suggesting that there was no problem of 
multicollinearity [53,54]. Table 1 shows the result of the 
Multicolinearity Test. 

Table 2 depicts the output of the Box’s test of Equality 
of Covariance Matrices of the MANOVA test result 
results. Box’s M of 89.258 indicate that the homogeneity 
of the covariance matrices across groups was assumed [F 
(28, 58275.19) = 3.016, p < 0.001]. 

Table 3 gives the account of the results of the 
descriptive statistics, which shows that male teachers had 
high means scores for all the TPACK constructs than their 
female’s counterparts. 

 
Figure 1. Regression standardized residual 

 
Figure 2. Observed Cum Prob 
Table 1. Multicolinearity Test  

Variables Tolerance VIF 
TK .712 1.405 
CK .577 1.732 
PK .744 1.344 

PCK .589 1.697 
TPK .704 1.420 
TCK .761 1.314 

Table 2. Box's Test of Equality of Covariance Matrices for gender 

Box's M 89.258 
F 3.016 

df1 28 
df2 58275.187 
Sig. .000 
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Table 3. Descriptive Statistics male and female science teachers’ 
TPACK 

 Gender of 
respondent Mean Std. Dev N 

TK 
Male 3.7279 .73502 84 

Female 3.2084 .88162 61 
Total 3.5094 .83754 145 

CK 
Male 4.3690 .51040 84 

Female 4.0615 .58569 61 
Total 4.2397 .56240 145 

PK 
Male 4.5104 .38477 84 

Female 4.2602 .59130 61 
Total 4.4052 .49636 145 

PCK 
Male 4.3065 .42750 84 

Female 4.0307 .62984 61 
Total 4.1905 .53786 145 

TPK 
Male 4.1865 .47382 84 

Female 3.8934 .81538 61 
Total 4.0632 .65383 145 

TCK 
Male 4.1037 .58895 84 

Female 3.7026 .68922 61 
Total 3.9350 .66133 145 

TPACK 
Male 4.2009 .46771 84 

Female 3.8361 .67025 61 
Total 4.0474 .58816 145 

 
The inferential statistics of the MANOVA test to 

determine whether the means for the two groups (male 
and female) were statistically significant is presented on 
Table 4. 

Table 4. Multivariate Test of TPACK across Gender 

Effect Val F Hypodf Error 
df Sig. PES OP 

Intercept 

Pillai's Trace .990 1946.710b 7.0 137.0 .000 .990 1.0 

Wilks' 
Lambda .010 1946.710b 7.0 137.0 .000 .990 1.0 

Hotelling's 
Trace 99.4 1946.710b 7.0 137.0 .000 .990 1.0 

Roy's 
Largest Root 99.4 1946.710b 7.0 137.0 .000 .990 1.0 

Gender 

Pillai's Trace .173 4.084b 7.0 137.0 .000 .173 .98 

Wilks' 
Lambda .827 4.084b 7.0 137.0 .000 .173 .98 

Hotelling's 
Trace .209 4.084b 7.0 137.0 .000 .173 .98 

Roy's 
Largest Root .209 4.084b 7.0 137.0 .000 .173 .98 

 
The MANOVA test was performed on the independent 

variables (Gender) and dependent variables (TPACK 
constructs) and the results of evaluation assumptions of 
normality and that of homogeneity of variance-covariance 
matrices across groups is assumed [F (28, 58275.19) = 
3.016, p < 0.001], linearity and multicollinearity were 
achieved satisfactory. The combined Wilk’s criterion 
showed that dependents variables (TK, CK, PK, TCK, 

TPK, and TPACK) were significantly different by gender 
(Male and Female).  

The results of the MANOVA showed that there is a 
statistically significant difference between the gender 
(male and female) on combined dependent variables 
(TPACK constructs), (Wilks’ Λ = .83, F (7, 137) = 4.08, p 
< .001; partial η2 = .17, observed power = .98). These 
results from the MANOVA test indicated that there is 
enough evidence to acknowledge that there is a 
statistically significant difference in terms of gender on 
the TPACK constructs. The effect size was large and 
observed power was .98, meaning that there was a 98% 
chance that the outcome of the results could have come 
out statistically significant. 

To determine where the differences lay, the marginal 
means of male and female teachers as presented in Table 3 
were consulted. The results suggested that male teachers 
had higher marginal mean than female teachers did on all 
the constructs of TPACK framework. The magnitude of 
the differences in the means was (eta squared = .17). The 
mean difference in that of TCK scores for males (M = 
4.10, SD = .59) and female (M = 3.70, SD = .69); F = 4.08, 
p < .001 in favour of males. The magnitude of the 
differences in the means was (eta squared = .17), which can 
interpret as large. The mean difference in that of TPACK 
scores for males (M = 4.20, SD = .47) and female (M = 
3.80, SD = .67); F = 4.08, p < .001 in favour of males. The 
magnitude of the differences in the means was (eta squared 
= .17). In conclusion, male teachers can be said to have 
significantly higher level of TPACK than female teachers; 
and the difference could be observed for each construct of 
TPACK framework. The Post Hoc Tests analyses for pair 
wise comparisons could not be done because the 
independent variables are only two (male and female).  

Males have higher mean scores than females for all the 
TPACK constructs. The differences between group means 
for each construct (TK, CK, PK, PCK, TPK, TCK, and 
TPACK) are significant; it implies that gender influence 
TPACK constructs significantly. The MANOVA results 
provide overall multivariate effects for gender. For 
instance, Wilks’ Lambda measures differences between 
groups. The MANOVA has provided information about 
how gender influences TPACK constructs (TK, CK, PK, 
PCK, TPK, TCK, and TPACK). The significant results 
suggest that gender indeed plays a role in TPACK 
constructs. The results align with the previous studies of 
[21,22,23,37] who concluded that there is statistically 
significant difference between male and female teachers in 
their TPACK constructs. 

4.2. Influence of Teaching Experience on 
Science Teachers TPACK  

In answering the research question that sought to 
identify the influence teaching experience has on TPACK 
of science teachers, a multivariate analysis of variance 
(MANOVA) was used to compare the dependent variables 
and independent variable. This was done to help in 
determining whether the differences between the means of 
the TPACK framework constructs are significant 
according to teachers’ teaching experiences. The test of 
normality and other assumptions had been checked 
already. Table 5 gives the account of the results of the 
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descriptive statistics, which shows teachers mean for 
teaching experience on TPACK constructs. 

Table 5. Teachers’ TPACK means across teaching experience 

 Teaching 
Experience Mean Std. Deviation N 

Technological 
knowledge 

1-5 3.5544 .93556 42 
6-10 3.7602 .60366 28 

11-15 3.5087 .85538 41 
16ab 3.6302 .99998 34 
Total 3.6423 .87613 145 

Content knowledge 
 
 

1-5 4.2530 .46484 42 
6-10 4.2232 .68496 28 

11-15 4.3537 .52359 41 
16abo 4.1323 .55896 34 
Total 4.1215 .06294 145 

Pedagogical Knowledge 

1-5 4.3512 .50924 42 
6-10 4.4464 .43757 28 

11-15 4.5274 .36712 41 
16ab 4.2978 .63291 34 
Total 4.2620 .62540 145 

Pedagogical Content 
Knowledge 

1-5 4.2262 .45802 42 
6-10 4.1786 .49234 28 

11-15 4.2530 .69512 41 
16ab 4.1250 .43519 34 
Total 4.0741 .62941 145 

Technological 
Pedagogical Knowledge 

1-5 4.1865 .65041 42 
6-10 4.0774 .51815 28 

11-15 4.1585 .56513 41 
16ab 4.0931 1.0051 34 
Total 4.1908 1.0335 145 

Technological Content 
Knowledge 

1-5 4.0272 .63044 42 
6-10 3.9898 .63404 28 

11-15 3.9094 .63868 41 
16ab 4.3739 1.2419 34 
Total 3.9990 .82813 145 

Technological 
Pedagogical Content 

Knowledge 

1-5 4.1280 .56342 42 
6-10 4.1741 .48033 28 

11-15 4.0854 .57516 41 
16ab 4.4595 .43161 34 
Total 4.0181 .58277 145 

 
The results of the MANOVA test (Box’s Test of 

Equality of Covariance Matrices, Multivariate Tests and 
Bonferroni Multiple Comparison) were presented in Table 
6, Table 7 and Table 8 respectively. 

Table 6. Box's Test of Equality of Covariance Matrices for Teaching 
Experience 

Box's M 198.644 
F 1.584 

df1 108 
df2 14143.487 
Sig. .000 

 
The Box’s M of 198.644 indicates that the homogeneity 

of covariance matrices across groups is assumed [F (108, 
14143.487) = 1.58, p = .000]. 

A multivariate analysis of variance was performed on 
independent variables (years of teaching) and dependent 
variables (TPACK constructs). The results of 
homogeneity of variance-covariance matrices and 
evaluation assumptions of normality shows that the 
homogeneity of covariance matrices across groups is 

assumed (F (108, 14143.487) = 1.58, p < .001), 
satisfactory linearity and low multicollinearity were 
achieved. The combined Wilk’s criterion showed that 
dependents variables (average TPACK constructs) were 
significantly different by years of teaching experience. 
The MANOVA results indicated that there was a 
statistically significant difference between the various 
levels of teaching experience (1-5 years, 6 -10 years, 11-
15 years and 16 years above) on combined dependent 
variables (TPACK constructs), Wilks’ Λ = .24, F (40, 
578.12) = 5.62, p < .001; partial η2 = .25), observed 
power = 1.00. From the result, there was enough evidence 
to depict that there is a statistically significant influence of 
teaching experience on the various constructs of TPACK 
Framework. The effect size (η2 = .25) was large and 
observed power was 1.00, implies that there was a 100% 
chance that the outcome of the results could have come 
out statistically significant. 

Table 7. Multivariate Tests of Teachers’ TPACK across Teaching 
Experience 

Effect Value F Hyp 
df 

Error 
df Sig. P E S O P 

Intercept 

Pillai's Trace .976 663.46 8.0 132.0 .000 .976 1.000 
Wilks' 

Lambda .024 663.46 8.0 132.0 .000 .976 1.000 

Hotelling's T. 40.210 663.46 8.0 132.0 .000 .976 1.000 
Roy's Largest 

R. 40.210 663.46 8.0 132.0 .000 .976 1.000 

Teach. 
Exp. 

Pillai's Trace .931 3.89 40.0 680.0 .000 .186 1.000 
Wilks' 

Lambda .239 5.62 40.0 578.12 .000 .249 1.000 

Hotelling's T. 2.525 8.23 40.0 652.0 .000 .336 1.000 
Roy's Largest 

R. 2.265 38.50 8.0 136.0 .000 .694 1.000 

 
To further determine the impact of teaching experience 

on the various constructs, a univariate F-test using an 
alpha level of 0.05 was performed. The pair-wise 
comparison, which followed the univariate F-test, revealed 
statistically significant difference between teachers with 
teaching experience 1-5 years and those with teaching 
experience 11-15 years only in Pedagogical Knowledge 
(PK). There was also statistically significant difference 
between teachers with teaching experience between 1-
5years and their counterparts 16 years and above in 
teaching experience only in technological pedagogical 
knowledge (TPACK) (see Table 8).  

The results on the overall TPACK indicated continuous 
increase in level of TPACK as the years of teaching 
experience increases (Average TPACK Level: 1-5years 
=4.1280, 6-10years=4.1741, 11-15 years=4.0854, and 16 
and above=4.4595). That is, the difference between any 
two of the means was found to be statistically significant 
at the five percent significance level (p-value < 0.05).  

The MANOVA revealed that there is a statistically 
significant difference between different levels of teaching 
experience (1-5 years, 6-10 years, 11-15 years, and 16 
years above) concerning combined TPACK constructs. 
The effect size (η2) was large, indicating a substantial 
influence of teaching experience on TPACK. In summary, 
teaching experience plays a crucial role in shaping 
teachers’ TPACK, with specific effects observed on 
different TPACK constructs based on their years of 
experience. It is fascinating to see how this knowledge can 
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influence educational practices. The findings align with 
the previous studies of [18,55]. 

Table 8. Bonferroni Multiple Comparison of TPACK Constructs 
across years of Experience 

5. Discussion  

The findings of the current study align with previous 
research conducted by [21,22,23,37] who discovered 
statistically significant differences between male and 
female teachers in terms of their knowledge levels with 
respect to Technological Pedagogical Content Knowledge 
(TPACK) constructs. The results indicate that male 
teachers demonstrated statistically significant means 
across all TPACK constructs. [22] specifically concluded 
that gender plays a critical role in the development of the 
TPACK framework for science teachers in Turkey. This 
finding may also be applicable to the current study, as 
male teachers exhibited higher mean scores than their 
female counterparts across all TPACK constructs. 

Conversely, the results of this study contradict the 
findings of [17,38,56,57], who reported that female 
science teachers scored higher means than their male 
counterparts in all non-technological components of the 
TPACK framework (Pedagogical Knowledge (PK), 
Content Knowledge (CK), and Pedagogical Content 
Knowledge (PCK). These studies also concluded that 
female teachers exhibited lower confidence in all 
technological-related constructs Technological 
Knowledge (TK), Technological Content Knowledge 
(TCK), Technological Pedagogical Knowledge (TPK), 
and Technological Pedagogical Content Knowledge 

(TPACK) compared to their male counterparts. 
In terms of the influence of teaching experience on 

science teachers' TPACK constructs, the findings revealed 
a statistically significant impact on the Pedagogical 
Knowledge (PK) construct. The study found that teachers 
with 11 to 15 years of teaching experience had the highest 
mean value in the PK construct of the TPACK framework, 
compared to those with fewer years of teaching experience. 
This suggests that teachers with 11 to 15 years of teaching 
experience possess more PK than their counterparts with 1 
to 5 years of experience. This finding is consistent with 
the research conducted by [18,55], who also found a 
statistically significant difference in science teachers' PK 
and PCK constructs based on teaching experience. 

Although the current study indicated that the PK 
construct was significant in relation to teaching experience, 
the PCK construct was not found to be significant. 
Previous studies [58,59,60], have suggested that veteran 
teachers generally exhibit lower TK constructs, but higher 
levels in the remaining TPACK constructs. The present 
study also revealed that teachers with more than six years of 
teaching experience have higher TPACK constructs, which 
is statistically significant. Specifically, teachers with 6 to 10 
years of teaching experience exhibited more TPACK than 
those with 1 to 5 years of experience. Furthermore, teachers 
with more than 16 years of experience demonstrated even 
higher TPACK than those with 1 to 5 years of experience. 
These findings are consistent with [38] who also found that 
teachers with more teaching experience (six years and 
above) exhibited higher TPACK constructs than those with 
less teaching experience (1 to 5 years). 

6. Conclusion 

Science teachers’ TPACK based on gender suggest that 
the male science teachers have higher TPACK knowledge 
than the female science teachers do and the difference is 
statistically significant. On teaching experience and 
TPACK, the result suggests that TPACK generally was 
high among teachers who have taught for more than six 
years and above.  

7. Recommendations 

It is also being recommended that for teachers’ TPACK 
framework development programmes the organizers 
should be paying more attention to gender. Thus, it may 
be useful for organizers to separate the males form the 
females and run separate programme for each group (male 
and female). Since they exhibit different levels of TPACK 
framework constructs.  

The study suggests that teaching experience 
significantly influences the development of TPACK 
among science teachers. It recommends providing targeted 
support and professional development opportunities, 
especially to teachers in their first five years. The study 
found that substantial growth in TPACK occurs after six 
years of teaching. Therefore, such support could speed up 
TPACK development in early-career teachers, improving 
their ability to incorporate technology effectively in their 
teaching methods. 

DV (I) exper (J) exper Mean Dif 
(I-J) Std. Error Sig. 

  
 Post Hoc 

TK 1-5 
6-10 -.3571 1.50881 1.000   

11-15 .7631 1.35772 1.000   
16 above .3025 1.42669 1.000   

CK 1-5 
6 -10 -.5000 1.21914 1.000   
11-15 -2.4129 1.09706 .177   

16 above -1.1303 1.15279 1.000   

PK 1-5 

6 -10 -1.6667 1.19123 .984   

11-15 -3.3984* 1.07195 .011  11-15y >1-
5y 

16 above -2.0490 1.12640 .426   

PCK 1-5 
6-10 -.5119 1.22793 1.000   

11-15 -1.8211 1.10497 .609   
16 above -1.3333 1.16110 1.000   

TPK 1-5 
6 -10 1.9167 1.51820 1.000   
11-15 .9715 1.36617 1.000   

16 above 1.6078 1.43557 1.000   

TCK 1-5 
6 -10 .1310 1.38317 1.000   
11-15 .2364 1.24467 1.000   

16 above -3.3081 1.30790 .075   

TPACK 1-5 

6 -10 -2.6786* .96624 .038  6-10 >1-
5years 

11-15 -4.1429* .86948 .000  11-15>1-
5years 

16 above -6.8193* .91365 .000  16 ab >1-
5years 

 6-10 11-15 -1.4643 .97094 .803   

  16 above -4.1408* 1.01069 .000  16ab>6-
10y 

 11-15 16 above -2.6765* .91862 .025  16abo >11-
15years 
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