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In order to give innovative, up-to-date, and efficient quality instruction to pupils, teachers must have educational 

technology competences (ETC). This study described and determined the ETC of teachers and factors that affect 

their ETC with the goal of contributing to the elementary education sector's inputs to their training program. The 

ETC of 226 elementary school teachers from private and public schools is reported in this descriptive 

quantitative study. Five (5) competences emerged from factor analysis of the instrument used to determine the 

ETC. Four (4) of the competences were deemed 'competent,' while the other was deemed 'very competent. 

Furthermore, MANOVA revealed that only the greatest educational attainment and the type of school where 

they teach have an impact on their ETC. Sex, years of teaching, and age had no significant effect on their ETC. 

Hence, the research presented recommendations for what should be considered in teacher training, particularly 

in terms of improving teachers' ETC. 
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training program, Philippines 

Introduction 

Education sectors are constantly challenged to re-engineer schools and classrooms for digital age learning as the 

technology landscape of education evolves (Valencia-Molina et al., 2016; ENEC, 2014). The United Nations 

Educational, Scientific, and Cultural Organization (UNESCO, 2012) acknowledged that today's educational 

quality cannot be accomplished without considering technology factors. The various innovative progressions 

persistently challenge education; and educational technology, particularly, to assume an undeniably key role in 

the years to come.The question is no longer based whether a teacher should use educational technology in the 

classroom, but rather how to integrate it (Cheung & Slavin, 2013). The demands of technological advancements 

necessitate the role of teacher education institutions in providing standards to preservice teachers throughout 

their education (Köksal, 2013). 

Higher Education Institutions (HEIs) in the Philippines should encourage programs that emphasize technology 

in education (Marcial & Rama, 2015).They also stated that the need to improve teacher proficiency, primarily in 

technology, necessity to collaborate between the government, academe, and industry. The Partnership for 21st 

Century Learning (2019) highlights the value of collaboration to build the groundwork for student engagement 

in the learning process and the development of graduates who are prepared to succeed in today's digitally and 

globally interconnected environment. But, exactly, what does competency imply?Competency is defined as a set 

of human traits such as skills, knowledge, and attitudes that individuals possess or need to develop in order to 

accomplish a task within a particular environment (Sampson &Fytros, 2008). Many teachers have engaged in 

professional development courses on using educational technology, but there is still a poor knowledge of 

educational technology competences (Poldoja, Tammets&Laanpere, 2011). 

Foulger et al., (2017) recognized the value of educational technology competencies and created the Teacher 

Educator Technology Competencies (TETCs), which primarily define the knowledge, skills, and attitudes 

required to support future teachers in teacher education programs. They noted that digital technologies are 

increasingly used in classrooms, and that their effective integration places new demands and challenges on 

teachers and teacher education programs, requiring sophistication and multilayered competencies. 

Mouza (2016) underscored that a variety of emerging technologies utilized in teaching and learning that 

promote understanding, creating, and learning through collaboration and gaming that may occur at any time and 

in any location, posing a challenge to teacher educators to become "competent." 
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Koehler & Mishra (2008) stressed that instructors specifically in teacher education programs handling methods 

courses in various disciplines must have the capacity to use and model appropriate uses of the latest technology 

available.  

Teachers and teacher candidates should model and use technological standards as they develop, implement, and 

assess learning experiences to engage students and improve learning experiences to promote learning and enrich 

professional practice (Borthwick & Hansen, 2017).They also emphasized the four guiding principles issued by 

the US Department of Education's Office of Educational Technology (OET) in 2016, which challenge teachers 

to: a) focus on the active use of technology to enable learning and teaching through creation, production, and 

problem solving; b) build sustainable, program-wide systems of professional learning for higher education 

instructors to strengthen and continually refresh capacity to use technologicaltools to enable transformative 

learning and teaching; c) ensure preservice teacher experiences with educational technology are program-deep 

and program-wide rather than one-off courses separate from methods courses; and d) align efforts with research-

based standards, frameworks, and credentials recognized across the field. It further asserted that there should be 

no uncertainty that a learner from a PK-12 or college student enters a classroom where the teacher is not fully 

equipped to use technology to improve learning. 

Stosic (2015) questioned teachers' ability to use educational technology and the sufficiency of school facilities, 

whereas Riegel & Tong (2017) identified that institutions' inadequacy in technology preparation could lead to 

learners' inability to "harness technology to be effective problem-solvers, collaborators, communicators, and 

creators." Advancement on technology in teacher education implementation is consequent from opportunities to 

become accustomed to various types of technology (Serkan, 2011). 

The UNESCO ICT Competency Framework for Teachers (ICT-CFT, 2008) offers a set of principles for 

developing national-level competency models to encourage teachers to use ICT in their professional pursuits. 

Policy and vision, curriculum and assessment, pedagogy, ICT, organization and administration, and teacher 

professional development are all included under the framework. 

Meanwhile, the ISTE Standards for Educators (2008) empower teachers to deepen their practice, foster peer 

collaboration, challenge them to reassess established techniques, and assist them in preparing their students to 

navigate their own learning.There are seven standards for educators: a) learner – educators continually improve 

their practice by learning from and with others to further explore proven and promising practices that leverage 

technology to improve student learning; b) leader – educators seek out opportunities for leadership to support 

student empowerment and success so as to improve the teaching-learning process; c) citizen – educators inspire 

students to completely contribute to and dutifully participate in the digital world; d) collaborator – educators 

commit time to collaborate with both colleagues and students to advance practices, realize and share resources 

and ideas and unravel difficulties; e) designer – educators strategize authentic, learner-driven activities and 

environments that distinguish and accommodate learner capability; f) facilitator – educators enable learning 

with technology to support student success of the ISTE Standards for Students; and g) analyst – educators 

recognize and use information to determine their instruction and support students in accomplishing their 

learning targets. 

The Technological, Pedagogical, and Content Knowledge (TPACK) (Koehler & Mishra, 2008; Mishra & 

Koehler, 2006) tis another framework for improving teachers’ educational technology competencies. Shulman 

(1986), as cited by Spector (2016), emphasized the interaction of three main forms of knowledge: content (CK), 

pedagogy (PK), and technology (TK). The importance of pedagogy in effective technology integration had been 

a significant addition of the TPACK framework to the field. TPACK has revealed a shared lens and jargon that 

highlights pedagogy as a key factor in learning with technology. Many have adopted TPACK as a basis for 

promoting constructivist-oriented pedagogies that support optimal technology integration. 

Gravoso (2004) discovered that teachers' perspectives on technology were consistent with the traditional 

transmissive view in his qualitative study of 38 Filipino teachers. It is advised that interventions be designed to 

influence teachers' perceptions of educational technology and ensure that these interventions are used 

appropriately. He said that there is an evident need to conduct staff development programs, educational 

technology reforms, and teacher training programs. 
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Having a variety of frameworks to strengthen teachers' ICT and educational technology competencies obviously 

requires and challenges them to enhance their practices and competencies. As a result, the researchers were 

prompted to investigate into teachers' educational technology skills, particularly those in elementary.One of the 

roles and responsibilities of the College of Education at Don Honorio Ventura State University, which was 

named a Center of Development (COD) by the Commission of Higher Education (CHED) in 2015, is to become 

a catalyst in achieving and fulfilling the program's mission of producing professionally competent and morally 

upright teacher education graduates.  Furthermore, extending skills to elementary teachers through a faculty 

training program that would hone their skills in educational technology can be part of COE's best practices. 

This study aimed to determine the educational technology competencies of elementary teachers in Pampanga's 

selected schools. The following questions were the focus of this research: (1) What is the profile of the 

elementary teachers under study; (2) How can the respondents' educational technology competencies be 

described; (3) Are there significant differences in their educational technology competencies when grouped 

according to their profile; (4) What factors affect elementary teachers' educational technology competencies; 

and (5) What inputs for teachers' training can be proposed? 

Methods  

Design.Descriptive quantitative research was performed to determine the educational technology competencies 

of elementary teachers in selected schools in Pampanga. This methodology was suited for the study since it 

sought to describe the respondents' educational technology competencies and determine significant differences 

across each competency. 

Respondents and Sampling.The respondents were elementary school teachers from randomly selected public 

and private schools in Pampanga's third district. The respondents were chosen for their proximity to the 

university since the information acquired will be used for extension programs that will benefit the university's 

immediate community. The number of samples required for this investigation was determined using power 

analysis. With an effect size of 25% and real power of 95%, the calculated minimum sample size necessary is 

129. There were 237 teachers who took part in the survey, but only 171 remained after data cleaning and were 

included in the study. 

Instrument.This study utilized a questionnaire that was adapted from the ICT Standards and Competencies 

of UNESCO, ISTE, NETS, and TETCs.  The instrument's major goal is to determine the educational technology 

competencies of elementary teachers in Pampanga's selected schools. Content and construct validation were 

performed on the instrument. 

Exploratory factor analysis was used to test the factorability of the 51-item Educational Technology competency 

measure. The Kaiser-Meyer-Olkin sampling adequacy measure was 0.944, which was higher than the usually 

recommended value of.6, and Bartlett's sphericity test was significant (2 = 10378.21, p.05). Principal component 

analysis, varimax, and oblimin rotation were all used to test the instrument.The initial stage of the factor 

analysis yielded six (6) factors based on the eigenvalues, but the scree plot suggested that the instrument may be 

attributed to five (5) components. Other tests utilizing different extraction and rotation methods were run to see 

if the results were comparable. Principal component analysis, varimax, and oblimin rotation were used in the 

last step to force the five (5) factors while removing two (2) of the instrument's items.The instrument has a total 

of 49 items, with an item loading of more than 0.4 for each factor. The determined educational technology 

competencies were the five factors. The Cronbach's alpha coefficient for a 49-item instrument was 0.978, 

indicating that the instrument is highly reliable. 

The first competency, 'Addressing Diversity Through Technology Application,' has 12 items and a reliability 

coefficient of 0.944. Items were grouped together to describe the teachers' competence and approach for dealing 

with variety in terms of region, culture, and background. It focuses on how teachers use technology in 

curriculum and education while also considering legal, ethical, and socially responsible issues. 

The second examined at teachers' abilities in 'Developing Professional Growth Through Active Technology 

Use,' which had a construct of 12 items and a high-reliability coeficient of 0.489. The items that made up this 

component clearly demonstrate elementary teachers' desire to develop their technological and computer skills 

to meet the demands of technology integration in the classroom.They are motivated to improve their abilities by 

participating in professional organizations that advocate technology use in education, seeking solutions and 
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troubleshooting to further their learning in using technology, and even leading and advocating for technology 

use while assisting their co-teachers in becoming advocates as technology-users in the classroom. 

Teachers' third competency, 'Integrating Technology in Instruction,' contains 12 items and has a Cronbach's 

alpha of 0.946. The items in this factor reflect teachers' active engagement in providing learning activities to 

differentiate instruction and use assessment practices that involve technology. They also model technology 

use in teaching as well as the use of various online assessment tools that help to cater the needs of each diverse 

learner. 

The instrument's fourth factor is 'Applying Pedagogies Through Technology Use' as a competency. The 

construct consists of six items and has a high-reliability coefficient of 0.901. This component depicts 

that teachers are not only integrating technology into instruction, but also ensuring that as they use and apply 

technology in their classrooms, they select and align it with the pedagogical approaches and practices that are 

best suited to the content for effectively accessing, analyzing, creating, and evaluating information. 

The fifth factor in the instrument, ‘Engaging through Collaborative Interaction,’ describes the ability of teachers 

to use technology to collaborate with others. The construct has seven items and a 0.881 reliability coefficient. 

This refers to teachers who are actively involved in assisting their colleagues and students in becoming more 

engaged with technology use in teaching and learning.Teachers' willingness to support their colleagues is 

demonstrated by assisting them in aligning their pedagogies, improving their efficacy with technology, and 

facilitating their technology use in instruction. 

The level of agreement of the respondents on the questions in each construct was determined using a four-point 

rating scale, and denoted as their perceived educational technology competency. The following was the label for 

the rating: 1-Strongly Disagree, 2-Agree, 3-Agree, and 4-Strongly Agree are the four options. There were also 

interpretations of highly competent, competent, slightly competent, and not competent. 

Data Analysis.A quantitative data analysis approach was used to examine the data. The research questions in 

this study were answered using frequency, percentage, mean, standard deviation, MANOVA, Post Hoc analysis, 

and Pearson Correlation. The Kolmogorov-Smirnov test (KS=0.065, p=0.073) was used to determine the data's 

normality. Prior to the multivariate analysis, other statistical tests such as Levene's Test and Box Plot were 

examined to confirm that the tests utilized were adequate. 

The constructs of educational technology competencies were also validated using factor analysis. The 

instrument's dependability was determined using Cronbach's alpha. The data was analyzed using the Statistical 

Package for Social Sciences (SPSS) software. 

Ethical Considerations.The researchers obtained permission and consent from the administration of the selected 

schools to conduct this study. The investigators were committed to maintaining the confidentiality and 

anonymity of the teacher-respondents' data and personal information. Data privacy was strictly adhered to. 

Results and Discussion 

The results of the quantitative data analysis used to answer the study's research questions are presented in this 

section. 

Table 1 

Profile of the respondents 
 Profile F (N=171) % 

Age 20-29 78 45.6 

 30-39 40 23.4 

 40-49 37 21.6  

 50 and above 16 9.4  

Sex Male 29 17 

 Female 142 83 

Highest Educational Attainment Baccalaureate Degree 101 59.1 

 with MA units  50 29.2 

 Master’s Degree 20 11.7 

Type of School Public 102 59.6 

 Private 69 40.4 

Years in Teaching 1-7 96 56.1 

 8-14 33 19.3 
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 15-21 25 14.6 

 22 and above 17 9.9 

 

The total number of responses is 171, with 142 (83%) of them being females and only 29 (17%) being males. 

Batara et al. (2017) mentioned that demographic findings reveal that teaching is a female-dominated profession 

in the Philippines. In both public elementary and secondary schools, there are more female teachers than male. 

 

Table 2 

Mean and Standard Deviation of the ET Competency on Addressing Diversity Through Technology Application 

 
Addressing Diversity Through Technology 

Application 

 Mean SD 

Age 20-29 78 45.6 

 30-39 40 23.4 

 40-49 37 21.6  

 50 and above 16 9.4  

Sex Male 29 17 

 Female 142 83 

Highest Educational Attainment Baccalaureate Degree 101 59.1 

 with MA units  50 29.2 

 Master’s Degree 20 11.7 

Type of School Public 102 59.6 

 Private 69 40.4 

Years in Teaching 1-7 96 56.1 

 8-14 33 19.3 

 15-21 25 14.6 

 22 and above 17 9.9 

 

In addition, respondents from public schools (n=102 percent =59.6) are more likely to respond than those from 

private institutions (n=69, %=40.4). The age of the teacher-respondents was divided into four categories. Most 

of them were in the 20-29 bracket (n=78, %=45.5), which explains why the majority of them had only 1-7 years 

of teaching experience (n=96, %=56.1). This reflects the fact that the majority of the responders are young 

teachers. Rogayan (2018) underscored that more young Filipinos between the ages of 21 and 30 prefer to teach 

because they consider themselves as agents of transformation through their teaching methods. 

 

Table 2 

Mean and Standard Deviation of the ET competency on Addressing Diversity through Technology Application 

 

 Addressing Diversity Through Technology Application Mean SD Description 

1 I address strategies needed for cultures and regions having 

different levels of technological connectivity. 

3.13 0.673 Agree 

2 I design instruction in which my students use technology to 

collaborate with other students from a variety of 

backgrounds and cultures. 

3.09 0.727 Agree 

3 I provide opportunities for my co-teachers to practice 

teaching online and/or in blended/hybrid learning 

environments. 

3.05 0.658 Agree 

4 I guide my co-teachers to design curriculum following the 

legal, ethical, and socially-responsible ways of using 

technology. 

3.18 0.65 Agree 

5 I model global engagement using technologies to connect 

to other teachers from other cultures and locations. 

3.14 0.645 Agree 

6 I use technology to connect globally with a variety of 

regions and cultures. 

3.23 0.653 Agree 

7 I use effective strategies for teaching online and/or 

blended/hybrid learning environments. 

3.16 0.65 Agree 

8 I guide my students’ use of technology in legal, ethical, and 

socially-responsible ways. 

3.37 0.607 Agree 

9 I address the legal, ethical, and socially-responsible use of 

technology for teaching and learning. 

3.29 0.569 Agree 

10 I support my students’ continuous participation in 

networking activities to increase their knowledge of 

technology. 

3.23 0.627 Agree 
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11 I engage in ongoing professional development and 

networking activities to improve the integration of 

technology in teaching. 

3.33 0.646 Agree 

12 I model online and blended learning methods and 

strategies. 

3.09 0.636 Agree 

 General Average 3.19 0.506 Competent 

The descriptive scores for the educational technology competency "Addressing Diversity through Technology 

Application" are shown in Table 2. In general, respondents were competent in this ET competency (mean=3.19, 

SD=0.506) because they mostly ‘agreed' on these questions, according to the 12-item construct. This indicates 

that the teacher-respondents are all adept in dealing with diversity and challenges brought by technology 

application. 

The item ‘I guide my students' use of technology in legal, ethical, and socially responsible ways' (mean=3.37, 

SD=0.607) has the highest level of agreement among responders. This means that teachers are not 

only concerned with facilitating and encouraging their students' use of technology in learning, but also with 

influencing their students' use of technology responsibly. The item ‘I provide opportunities for my co-teachers 

to practice teaching online and/or in blended/hybrid learning environments' (mean=3.05, SD=0.658) had the 

least agreement from respondents.This demonstrates that, while teachers are actively using technology and 

addressing diversity through technology, they are primarily concerned with meeting the needs of their students 

in terms of persuading them to use technology legally, ethically, and responsibly. Shin (2015) found that 

activities for reviewing and discussing the selection of instructional resources and the lesson activities linked 

with them enhanced college students' understanding of the critical, ethical, and safe use of information and 

communication technology. 

Table 3 

Mean and Standard Deviation of the ET competency on Developing Professional Growth through Active 

Technology Use 

 Developing Professional Growth Through Active Technology Use Mean SD Description 

1 I engage with professional organizations that advocate technology 

use in education. 

3.25 0.61 Agree 

2 I engage in continuous professional development to enhance my 

technology knowledge and skills. 

3.46 0.55 Agree 

3 I apply basic troubleshooting skills to resolve technology issues. 3.16 0.65 Agree 

4 I define my goals for personal growth in using technology. 3.37 0.57 Agree 

5 I operate digital devices during teaching. 3.25 0.64 Agree 

6 I seek to influence the opinions and decisions of others regarding 

technology integration. 

3.30 0.58 Agree 

7 I find solutions to problems related to technology using a variety of 

resources. 

3.22 0.58 Agree 

8 I share a vision for teaching and learning with technology. 3.33 0.58 Agree 

9 I model basic troubleshooting skills during teaching. 2.97 0.71 Agree 

10 I support the understanding of local, national, and international 

technology policies in education. 

3.31 0.59 Agree 

11 I assist my co-teachers in becoming advocates for using technology 

to enhance teaching and learning. 

3.23 0.64 Agree 

12 I engage in leadership and advocacy for using technology. 3.24 0.62 Agree 

 General Average 3.26 0.47 Competent 

The descriptive ratings of the respondents' second educational technology competency, 'Developing 

Professional Growth Through Active Technology Use,' are shown in Table 3. This competency is characterized 

in a 12-item construct with a mean of 3.26 and a standard deviation of 0.47, indicating that respondents are 

‘competent' in this domain statistically. This indicates that the teacher-respondents are actively engaged in using 

technology in their classrooms, practicing, applying, and improving their skills. 

The respondents agreed on all of the construct's elements. This signifies that they agreed to be capable in each 

item. Based on item number 2, which had the greatest agreement (M=3.4646, SD=0.56062), the teacher-

respondents are claimed to be engaged in continual professional development to strengthen their technology 
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knowledge and skills. This demonstrates that teachers are adapting their instruction to meet the demands of 

21st-century skills by learning and continually improving their technology use.Ghavifekr&Rosdy (2015) 

reported that one of the most important variables in the effectiveness of technology-based teaching and learning 

is teachers' well-equipped preparation with ICT tools and facilities. They added that teacher professional 

development training programs were also beneficial in enhancing students' learning quality. 

Teachers, on the other hand, ‘model fundamental troubleshooting of abilities during teaching' (M=2.97, 

SD=0.70957) was the item with the least agreement. Basic troubleshooting may be difficult for teachers to 

explain and demonstrate because they are not computer majors. In this instance, teachers require more training 

and seminar-workshop exposure to assist them to better explain and show basic troubleshooting when dealing 

with technology issues.Limited accessibility and network connection, inadequate technical support, lack of 

appropriate training, limited time, and lack of instructors' ability were identified as obstacles faced by teachers 

when adopting ICT tools (Ghavifekr et al., 2016). 

 

Table 4 

Mean and Standard Deviation of the ET competency on Integrating Technology in Instruction 
 Integrating Technology in Instruction Mean SD Description 

1 I provide opportunities for my students to create learning activities using 

technology to differentiate instruction. 

3.32 0.66 Agree 

2 I use technology to assess my students’ competence and knowledge. 3.26 0.66 Agree 

3 I model a variety of assessment practices that use technology. 3.248 0.63 Agree 

4 I model the use of technology to differentiate learning in teaching and 

learning. 

3.35 0.61 Agree 

5 I demonstrate using assistive technologies to maximize learning for 

individual student needs. 

3.32 0.61 Agree 

6 I design instruction using technology to meet the needs of diverse learners. 3.39 0.61 Agree 

7 I collaborate using online tools. 3.35 0.59 Agree 

8 I provide opportunities for my students to use appropriate technology for 

assessment. 

3.22 0.66 Agree 

9 I use appropriate technology tools for assessment. 3.38 0.60 Agree 

10 I design instruction using online tools. 3.31 0.63 Agree 

11 I use online tools to enhance teaching and learning. 3.54 0.63 Strongly 

Agree 

12 I assess my students’ work using online tools. 3.01 0.67 Agree 

 General Average 3.31 0.49 Competent 

Table 4 shows the descriptive rating of the ET competency on ‘Integrating Technology in Instruction.' The 12-

item construct revealed that teachers are ‘competent' at integrating technology into instruction (M=3.31, 

SD=0.49). 

The respondents agreed on all of the items in this competency, indicating that they possess all the skills 

described. The item with the highest agreement (M=3.54, SD=0.63) reflects how teacher-respondents use 

internet tools and instructional materials. This demonstrates that they recognize the value of incorporating 

supplemental, credible materials from the internet to help teach students absorb information more 

easily.Students' higher order thinking skills, creativity, and individualized learning are developed when teachers 

are digitally literate and ICT-trained in their teaching, allowing them to better express their understanding and 

prepare them to deal with ongoing technological changes in the workplace (Goodwin, 2012). 

Though online resources are widely used in instruction, the item with the least agreement is the usage of online 

tools in student assessment (M=3.088, M=0.66661). The majority of respondents are not completely utilizing 

online evaluation tools, according to this item. According to an informal chat with some of the respondents, they 

only utilize basic computer apps for grade computations, such as spreadsheets.They stated, as with other online 

assessment methods, they lack training and that only ICT teachers are largely trained. Even after the training has 

been cascaded, they are still having difficulty applying what they have learned from the ICT teachers' brief 

training. ICT training should not only fully change teachers' attitudes toward ICT in the classroom, but it should 

also provide detailed oversight on ICT teaching and learning within each subject (Smeets, 2005). 
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Table 5 

Mean and Standard Deviation of the ET competency on Applying Technological Pedagogical Content 

Knowledge 
 Technological Pedagogical Content Knowledge Mean SD Description 

1 I align content with pedagogical approaches and appropriate 

technology. 

3.58 0.54 Strongly Agree 

2 I model approaches for aligning the content being taught with 

appropriate pedagogy and technology. 

3.50 0.54 Agree 

3 I design instruction that utilizes content-specific technologies to 

enhance teaching and learning. 

3.58 0.59 Strongly Agree 

4 I incorporate pedagogical approaches that prepare myself to effectively 

use technology. 

3.52 0.53 Strongly Agree 

5 I evaluate content-specific technology for teaching and learning. 3.49 0.58 Agree 

6 I model using technology for accessing, analysing, creating, and 

evaluating information. 

3.43 0.53 Agree 

 General Average 3.51 0.44 Highly Competent 

The descriptive rating of the respondents' educational proficiency on Technological Pedagogical Content 

Knowledge is presented in Table 5. The respondents were described as highly competent in this area by the 6-

item competency construct. This is indicated in two items with the highest levels of agreement: item 1, I align 

material with pedagogical approaches and appropriate technology (M=3.58, SD=0.54), and item 3, I create 

instruction that incorporates content-specific technologies to promote teaching and learning (M=3.58, 

SD=0.59).The majority of respondents align their pedagogical practices and design their instruction with 

appropriate technologies to improve the teaching and learning process. UNESCO (2002) stressed that teachers' 

use of ICTs should not be seen as a threat, but rather as an opportunity to promote improvements in their 

practices and better build teachers' pedagogical expertise. It is expected that they will move beyond the 

adaptation of ICT applications that are suitable with existing practice as their instructive practices with 

innovative technologies continue to improve, as administrative support and access to ICTs thrive. 

When the teacher demonstrates technology use for obtaining, analyzing, generating, and evaluating information, 

this is the item with the lowest mean. Modeling and clearly describing how the teacher accesses, analyzes, 

creates, and evaluates information, as described in the preceding competency where the item with the lowest 

mean is assessing students' work utilizing online resources, may not be an easy task for many.This is because 

teachers who have learned to integrate, practice, and improve their technology skills and knowledge may still 

require additional training before they can model and train their students and colleagues to gain the same 

technology skills. 

 

Table 6 

Mean and Standard Deviation of the ET competency on Engaging through Collaborative Interaction 

 Engaging through Collaborative Interaction Mean SD Description 

1 I support my co-teacher’s alignment of content with pedagogy and 

appropriate technology. 

3.50 0.53 Agree 

2 I provide opportunities for my co-teachers to reflect on their attitudes about 

using technology for teaching and for their own learning. 

3.30 0.59 Agree 

3 I provide opportunities to develop my colleagues’ efficacy about using 

technology in teaching. 

3.37 0.59 Agree 

4 I support the development of the knowledge, skills, and attitudes of my co-

teachers as related to teaching with technology in their content area. 

3.50 0.51 Agree 

5 I assist my co-teachers with evaluating the content-specific technologies 

that support student learning. 

3.36 0.57 Agree 

6 I facilitate opportunities for my co-teachers to practice teaching with 

technology. 

3.36 0.63 Agree 

7. I communicate with my students and co-teachers using online tools. 3.33 0.61 Agree 

 General Average 3.39 0.43 Competent 

 

Table 6 shows the descriptive analysis of the fifth competency, Engaging Through Collaborative Interaction. 

The gained mean score in the 7-item construct of this competency (M=3.39, SD=0.43) is used to classify 

respondents as "competent." 



                                 International Journal of Early Childhood Special Education (INT-JECSE)  

                                     DOI: 10.9756/INT-JECSE/V14I2.723 ISSN: 1308-5581 Vol 14, Issue 02 2022  

 

6311 

 

This shows that the teacher-respondents are actively collaborating and assisting their colleagues in improving 

their abilities and understanding of how to use and integrate technology in their classes. They are ‘supporting 

their colleagues in aligning the material with pedagogy and appropriate technology' (M=3.50, SD=0.53) and 

‘supporting their colleagues' development of knowledge, skills, and attitude as related to teaching with 

technology in their content area' (M=3.50, SD=0.51). 

Evidently, competent technology-user teachers want their colleagues to learn how to integrate technology 

effectively in their classes while considering lesson content and pedagogical approaches. The one with the 

lowest mean (M=3.30, SD=0.59) is concerned with the opportunity to help their colleagues reflect on their 

attitudes about using technology for teaching and learning. This indicates that some of their colleagues may be 

reluctant to use technology in their classroom and align it with content and pedagogies. 

 

Table 7 

Multivariate Analysis of Variance and Post Hoc Analysis of Highest Educational Attainment and Educational 

Technology Competencies 

Educational 

Technology 

Competencies 

Highest Educational Attainment Mean SD Wilks F  p-

value 

Partial Eta-

Squared 

    0.856* 2.660 0.004 0.075 

1.Addressing Diversity Through Technology 

Application 

   2.93 0.056 0.034 

 Baccalaureate  3.22 .50    

 

0.056 

 

 

0.034 
 with MA Units 3.16 .45   

 Master’s Degree 2.91 .66   

2.Developing Professional Growth Through Active 

Technology Use 

   3.86 0.023 0.044 

 Baccalaureate  3.26 .47    

 

0.023 

 

 

0.023 
 with MA Units 3.33 .46   

 Master’s Degree 2.99 .49   

3.Integrating Technology in Instruction    1.86 0.156 0.022 

 Baccalaureate  3.31 0.48    

 

0.159 

 

 

0.022 
 with MA Units 3.31 0.49   

 Master’s Degree 3.08 0.60   

4.Applying Pedagogies Through Technology Use    1.86 0.159 0.022 

 Baccalaureate  3.46 .480    

0.159 

 

0.022  with MA Units 3.61 .38   

 Master’s Degree 3.53 .44   

5.Engaging through Collaborative Interaction    3.66 0.028 0.042 

 Baccalaureate 3.38 .41    

 

0.028 

 

 

0.042 
 with MA Units 3.48 .45   

 Master’s Degree 3.17 .51   

df1=10; df2=328, Levenes’: > 0.05, Box’s Test > 0.05 

* * Significant at 0.01 level 

 

The one-way MANOVA and post hoc analysis revealed that the educational competencies of the respondents 

significantly differ when they were grouped according to their highest educational attainment, as shown in Table 

7. Also, the profile of highest educational attainment across the dimensions of educational technology 

competencies has significant main effect, Wilks’ λ = .0.843, F (15, 602.2) =2.727, p <. 001, partial eta squared = 

.059. Power to detect the effect was .99. 

 

Further research revealed that HEI differs significantly between the two ET competencies of ‘Developing 

Professional Growth Through Active Technology Use' (F=3.86, p=0.023) and ‘Engaging through collaborative 

contact' (F=3.66, p=0.028). Respondents with a Baccalaureate (F= 0.11495, p=0.017) and MA units 

(F=0.12426, p=0.007) substantially vary from those with a Master's degree in the competency Developing 

Professional Growth through Active Technology Use, according to a post hoc multiple comparison. The last 

competency, Engaging Through Collaborative Interactions, had similar results.”This demonstrated that as 

respondents' educational attainment increases, so does their competency. 

 

Table 8 

Multivariate Analysis of Variance and Post Hoc Analysis of Type of School and Educational Technology 

Competencies 
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Educational 

Technology 

Competencie

s 

Type of School Mean SD Wilks F p-value Partial Eta-Squared 

    0.893 3.9

75 

0.002 0.107 

1.Addressing Diversity Through 

Technology Application 

   7.0

84 

0.009 0.040 

 Public 3.08 0.55   

7.0

84 

 

0.009 

 

0.040  Private 3.29 0.44  

2.Developing Professional 

Growth Through Active 

Technology Use 

   1.3

54 

0.246 0.008 

 Public 3.22 0.51     

 Private 3.30 0.43  

3.Integrating Technology in 

Instruction 

   1.4

64 

0.228 0.009 

 Public 3.24 0.54   

 

 

 

 

  Private 3.34 0.44  

4.Applying Pedagogies Through 

Technology Use 

   1.0

78 

0.301 0.006 

 Public 3.54 0.44   

1.0

78 

 

.301 

 

0.006  Private 3.47 0.47  

5.Engaging through 

Collaborative Interaction 

      

 Public 3.40 0.45   

.18

8 

 

.665 

 

.001  Private 3.37 0.44  

df1=5, df2= 2y,Levenes>0.05, Box Test >0.05 

* * Significant at 0.01 level 

 

Wilks' =.0.893, F (5,165) = 3.957, p<001, partial eta squared =.107, multivariate analysis and post hoc results 

indicated that there is a significant difference in the ETC of the respondents when grouped according to school 

type as presented in Table 8. Hence, based on the observed power =0.943, the school type to which a teacher 

belongs has a significant effect on teachers' ETC.Nevertheless, only the first competency, ‘Addressing Diversity 

through Technology Application' (F=7,084, p=0.009), significantly differs between teachers in private 

(mean=3.29, SD= 0.44) and public (mean=3.08, SD= 0.55) schools. 

 

Table 9 

Multivariate Analysis of Variance and Post Hoc Analysis of Sex and Educational Technology Competencies 

 Sex Mea

n 

SD Wilks F p-

value 

Partial Eta-Squared 

    .931 2.455 .036 .069 

1. Addressing Diversity Through 

Technology Application 

   7.224 0.008 0.41 

 Male 3.40 0.40   

7.224 

 

.008 

 

.041  Female 3.12 0.53  

2.Developing Professional Growth 

Through Active Technology Use 

   6.185 0.14 0.035 

 Male 3.45 0.47   

6.185 

 

0.14 

 

0.035  Female 3.21 0.47  

3.Integrating Technology in Instruction    4.75 0.031 0.027 

 Male 3.46 0.46   

4.75 

 

0.031 

 

0.027  Female 3.24 0.53  

4.Applying Pedagogies Through 

Technology Use 

   0.067 0.796 0.00 

 Male 3.53 0.38   

0.067 

 

0.796 

 

0.000  Female 3.51 0.47  
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5.Engaging through Collaborative 

Interaction 

   0.286 0.594 0.002 

 Male 3.43 0.39   

0.286 

0.594 0.002 

  Female 3.38 0.45  

df1=5, df2=165, Levenes>0.05, Box Test >0.05 

* * Significant at 0.01 level 

 

Table 9 shows the results of a multivariate analysis of sex across the respondents' ETC. Wilks' =.0. 931, F 

(5,165) =2.455, p. 001, partial eta squared = 0.069, Wilks' =.0. 931, F (5,165) =2.455, p. 001, partial eta squared 

= 0.069 revealed the significant difference in the respondents' ETC.Consequently, sex has a significant effect on 

ETC. Further, a test of between-subject effects found that the male (mean=3.40, SD= 0.40) and female 

(mean=3.12, SD= 0.53) teachers significantly differ on ‘Addressing diversity through Technology Application' 

(F=7.224, p=0.008). Specifically, male teachers (m=3.46, SD=0.46) significantly differ from female teachers 

(mean=3.24, SD=0.53) in their use of technology in the classroom (F=4.75, p=0.031). 

 

Table 10 

Multivariate Analysis of Variance of Age and Years in Teaching, and Educational Technology Competencies 

 Educational Technology Competencies 

 Wilks F p-value Partial Eta-Squared 

Age 9.38 .705 .780 0.021 

Years in Teaching 9.14 .990 0.464 0.030 

Levenes> 0.05, Box test > 0.05 

 

Table 10 displays the results of a multivariate analysis of the respondents' ETC based on their age and teaching 

years. As shown in the table, the respondents' ETC have no significant difference when grouped by age (Wilks' 

=.0.938, F (15, 450) =.709, p =0.780, partial eta squared = 0.021); or years in teaching (Wilks' =.0.914, F (15, 

450) =.990, p = 0.464, partial eta squared = 0.030).This suggests that the respondents' age and teaching 

years have no bearing on their ETC. Henceforth, there is no need to compare ETC development to that of the 

said profile. 

 

Table 11 

Relationship of the Educational Technology Competencies and Respondents’ Profile 

Profile r-value 

Age -110 

Years in Teaching  

Sex -.149 

Type of School .069 

Highest educational attainment 55.280** 

Pearson R, Point-biserial, Chi-square 

**Significant at 0.01 level 

 

Table 11 demonstrates that the highest educational attainment of the respondents and their ETC had a significant 

relationship. In terms of the respondents' characteristics, such as age, years in teaching, sex, and school type, 

there was no significant association in their ETC.  Notably, regression analysis is not possible with these data. 

Thus, only relationships between variables were analyzed. 

 

CONCLUSION AND RECOMMENDATIONS 

The study's aim was to determine the ETC of elementary teachers in a selected schools around the province to 

make recommendations for teacher training programs, particularly in the realm of educational technology. 

Likewise, the researchers targeted to gather valuable insights into what input may be provided for teacher 

training to be used in future projects and community contributions.Elementary teachers are highly competent in 

the application of pedagogical technology subject knowledge, while they are competent in the other four (4) 

competences, according to the findings. When respondents were categorized according to their highest 

educational attainment and school type, significant differences in their ETC were discovered. 

 

Also, when grouped by sex, age, and teaching years, there were no observed significant differences in their 

ETC. Only the highest educational attainment and school type are the factors that affect ETC among the 

demographic profile understudy based on multivariate research. This implied that the educational attainment of 

teachers had an impact on the development of their ETC.Similarly, their teaching environment and exposure to 
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facilities have an impact on their ETC, as private school teachers perceive their ETC to be higher than public 

school teachers. 

 

With these significant findings, the researchers suggest that teachers continue their education to enhance their 

ETC. Moreover, through teacher training and exposure to educational technology equipment and facilities, 

schools should create opportunities for teachers to enhance their ETC. 

 

There should also be significant inputs on how teachers cope with diversity technology use, as this competency 

varies significantly across teachers of various educational attainment and school type.The goals, scope, and 

limits of this study must all be considered. Therefore, the authors recommend that further studies be done with 

more variables and a larger population. 

 

Inputs to Educational Technology Training Program 

 

Description: 

This 5-week training program is for private and public schools' primary teachers. The goal is to improve 

teachers' ETC.  It satisfies the needs of the five (5) competencies. 

Educational 

Technology 

Competencies 

Objectives 

 

At the end of the 

training the, 

trainees/teachers 

should be able 

to: 

Possible Training 

Inclusions/Topics 

Training program that 

will cater: 

Inputs that can be considered 

based on the result of the 

study 

Time 

Frame 

(5 weeks) 

Addressing 

Diversity 

Through 

Technology 

Application 

1. Discover and 

develop and 

create 

activities and 

initiatives that 

will employ 

technology to 

address 

diversity 

among target 

students. 

 

a. teaching strategies 

addressing student 

diversity 

b. technology and 

ways that are 

culture, race, 

ethnic, religion, and 

gender- sensitive 

Because public school 

teachers have a lower ETC 

in terms of "addressing 

diversity through technology 

application," the trainers 

should emphasize the 

context of addressing 

diversity to them. 

Furthermore, since males 

have higher ETC than 

females, the categories in 

terms of male and female 

must be appropriately 

dispersed. 

Week 1 

Developing 

Professional 

Growth 

Through 

Active 

Technology 

Use 

2. Plan 

activities/proje

cts that will 

allow them to 

further 

enhance their 

ETC. 

3. Use different 

recent 

technologies. 

c. workshop on the use 

of technology 

The trainers should place a 

greater focus on computer 

troubleshooting skills. 

Week 2 

Integrating 

Technology 

in Instruction 

4. As evidenced 

by their 

educational 

plan, include 

the use of 

technology in 

the training 

d. instructional 

designs 

e. workshops in 

lesson planning 

integrating the use of 

appropriate 

technology 

During workshops, trainers 

must consider participants' 

diverse groupings, 

i.e., educational 

backgrounds. This will 

optimize the participants' 

abilities while also 

integrating the teachers' 

technological capabilities 

Week 3 
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and pedagogical expertise. 

Applying 

Pedagogical 

technological 

Content 

Knowledge 

5. Demonstrate 

the ability to 

use their 

expertise in a 

variety of 

pedagogies 

and 

technologies to 

the teaching of 

a subject. 

f.recent pedagogies 

that use educational 

technology 

g. workshop in the 

application of 

technology in 

teaching and learning 

Male and female groupings 

must be proportionally 

dispersed, as it has been 

discovered that males have 

higher ETC than females. 

Week 4 

Engaging 

through 

Collaborative 

Interaction 

6. Create 

collaborative 

activities/proje

cts for teachers 

to share their 

knowledge and 

abilities. 

h. collaborative 

strategies 

i. projects/tasks that 

supports 

collaboration 

Workshops on how to 

engage teachers and students 

in collaboration should be 

included in the trainers' 

curriculum. It must be 

remembered that the 

respondents' groupings are 

diverse, particularly in terms 

of their educational 

backgrounds. 

Week 5 
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