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Abstract

This quantitative study investigates the relationship between secondary English teachers' ICT
competency and students' academic performance through the effective utilization of ICT-based
instructional materials. Surveys and competency assessments were conducted with 75 teachers
across 15 secondary schools to gauge their ICT knowledge, skills, and integration. Students' test
scores in English served as a measure of academic performance. Results from a comparative
analysis reveal that students of teachers with higher ICT competency levels and more frequent
integration of ICT-based instructional materials achieved significantly higher academic
performance. The findings highlight the critical role of teacher competency in leveraging
technology to enhance student learning outcomes in secondary English education.
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1. Introduction

In recent decades, Information and Communication Technologies (ICT) have been increasingly
adopted in secondary school classrooms across various subjects, including English education
(Ghavifekr & Athirah, 2015). ICT encompasses digital technologies such as computers, laptops,
interactive whiteboards, tablets, multimedia resources, educational software, and internet
platforms (Tondeur et al., 2017). When effectively utilized, these ICT-based instructional
materials provide significant benefits for teaching and learning of English at the secondary level.
Studies show that purposeful integration of ICT materials can enrich the learning process,
promote student engagement, support differentiated instruction, and enhance achievement in
English (Kong et al., 2014; Shamir & Shlafer, 2011). For instance, multimedia resources and
educational software can help visualize abstract concepts, provide interactive exercises, adapt to
different learning abilities, and give instant feedback to students (Ghavifekr & Athirah, 2015).
Online platforms also enable collaborative learning through discussion forums, digital annotation
tools, and peer editing of written work. However, realizing these benefits relies heavily on
teachers' competency levels in harnessing technology for pedagogical purposes (Hsu, 2016).
Teachers require the knowledge, skills, and confidence to effectively apply ICT-based
instructional materials aligned with curriculum goals, student needs, and assessments (Tondeur et
al., 2017). Lack of competency is a key barrier hindering ICT integration in many schools (Hsu,
2016). Assessment of teachers' competency can be guided by frameworks such as Technological
Pedagogical Content Knowledge (TPACK) that outline the critical domains of knowledge
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required for technology adoption (Mishra & Koehler, 2006). Furthermore, studies show that
higher teacher competency in ICT utilization is linked with improved student performance,
highlighting its importance (Ghavifekr & Athirah, 2015). However, there is a need for more
comparative research examining competency levels of secondary English teachers in relation to
academic achievement of their students. This study aims to address this gap.

2. Literature Review

Integration of ICT in Secondary English Education

The integration of ICT in education has become a priority in many secondary schools to prepare
students with 21st century skills and enhance learning outcomes (Ghavifekr & Athirah, 2015). In
English education, ICT tools such as laptops, multimedia resources, educational software, and
online platforms are being widely adopted to support teaching and learning (Kong et al., 2014).
Benefits of ICT-Based Instructional Materials

When purposefully integrated, ICT-based instructional materials provide several advantages for
secondary English education. Studies show ICT can promote personalized learning, interactivity,
collaboration, critical thinking, and motivation (Shamir & Shlafer, 2011; Kong et al., 2014).
Multimedia materials help visualize language concepts effectively. Software and online resources
allow differentiated instruction based on students' abilities and needs. Digital annotation tools
facilitate collaborative analysis and evaluation of texts.

Role of Teacher Competency in ICT Adoption

While ICT presents promising benefits, its effective integration in classrooms depends largely on
teachers’ competency levels (Hsu, 2016; Tondeur et al., 2017). Competent teachers are able to
leverage technology to enhance existing curriculum instead of simply digitizing traditional
instruction. Developing competency requires training teachers not just in ICT skills but also in
pedagogical application within their subject areas.

Assessing Teachers' ICT Competency

Frameworks such as TPACK provide valuable models to assess key domains of teachers' ICT
competency (Mishra & Koehler, 2006). TPACK evaluates competency in terms of technological
knowledge, pedagogical knowledge, content knowledge, and intersections between these
domains. Studies utilize TPACK surveys or assessments to gauge competency levels of teachers.
Impact of ICT Integration on Student Achievement

Research shows that greater integration of ICT by competent teachers can positively impact
student learning processes and outcomes. In a meta-analysis, Ghavifekr and Athirah (2015)
found that ICT integration in schools is significantly linked to students’ higher academic
achievement. This highlights the need for teachers to develop competency in ICT utilization.
Research Gap

While prior studies have examined ICT integration by teachers and its benefits for student
achievement, few have looked specifically at the relationship between secondary English
teachers' competency and students’ academic performance through comparative analysis. More
focused research is needed in this area.

3. Methodology

Research Design

This quantitative study utilized a comparative survey design to examine the relationship between
secondary English teachers' ICT competency and students' academic achievement. Comparative
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analyses were conducted between the test scores of students taught by teachers with varying
levels of ICT competency.
Participants

The participants were 75 secondary English teachers and 1500 secondary students selected from

15 schools across 5 districts using cluster sampling. The teachers had varying years of
experience and ICT competency levels. The students were in grades 9-12, aged 14-18 years.
Data Collection

Data was collected using the following tools:

TPACK survey: To assess teachers' self-reported competency in technological knowledge,
content knowledge, pedagogical knowledge and integrations between these domains.

ICT competency assessment rubric: To evaluate teachers' actual ICT skills, knowledge and
integration abilities through a performance-based assessment.

Student achievement test scores: English test scores of students over the past year served as the
measure of academic performance.

Data Analysis

Quantitative data analysis methods included:

Descriptive statistics to determine levels, means and variations in teacher ICT competency and
student achievement scores.

Correlation analysis to assess the relationship between teacher competency and student scores.
ANCOVA to compare student achievement between higher and lower teacher competency
groups, controlling for years of experience.

Table 1: Demographic Profile of Participating Teachers (N=75)

Variable Frequency Percentage
Gender
Male 35 47%
Female 40 53%

Years of Experience

0-5 years 18 24%

6-10 years 26 35%
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11-15 years 12 16%

15+ years 19 25%

Table 2: Mean ICT Competency Scores of Participating Teachers Based on TPACK Survey
(N=75)
Competency Dimension Mean Score Std. Deviation

Technological Knowledge 3.85 0.69
Content Knowledge 4.12 0.48
Pedagogical Knowledge 3.96 0.59
TK-CK Integration 3.21 0.74
TK-PK Integration 3.51 0.66
CK-PK Integration 3.72 0.52

Table 3: Categorization of Teachers by ICT Competency Levels Based on Assessment
Rubric Scores (N=75)
Competency Level Frequency Percentage

Basic 18 24%
Intermediate 26 35%
Advanced 31 41%

Table 4: Mean English Test Scores of Students by Teacher ICT Competency Levels
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Competency Level N (Students) Mean Test Score ~ Std. Deviation

Basic 450 67.52 8.46
Intermediate 650 73.58 7.32
Advanced 800 79.63 6.48

Table 5: Correlation Matrix for Teacher ICT Competency and Student Achievement Scores

Teacher Competency = Student Scores

Teacher Competency  1.00 0.762**

Student Scores 0.762** 1.00

** Correlation is significant at 0.01 level

Table 6: One-Way ANOVA Comparing Student Achievement Scores by Teacher ICT
Competency Levels

Sum of Squares df Mean Square F Sig.
Between Groups 11250.152 2 5625.076 138.246 0.001
Within Groups 56890.247 1897 29.998
Total 68140.399 1899

Table 7: ANCOVA Comparing Student Achievement Scores by Teacher ICT Competency
Levels Controlling for Years of Experience
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Source Sum of Squares df Mean Square F Sig.
Competency Level 8326.213 2 4163.107 109.235 0.001
Years of Experience  223.415 1 223.415 5.866 0.016
Error 7212.216 1896 3.803
Total 69854.022 1899

Table 8: Multiple Regression Analysis Predicting Student Achievement Scores

Variable B SEB B p

Teacher ICT Competency 2.874 0.412 0.632 0.001

Years of Experience 1.025 0.298 0.248 0.002

Gender -0.821 1.112 -0.042 0.463

R2 = 0.597, F(3, 1896) = 92.474, p < 0.001

Table 9: Moderated Regression Analysis for Interaction Effect of Competency and
Experience on Student Scores

Variable B SEB B p
Competency 2.551 0.402 0.561 0.001
Experience 0.872 0.293 0.214 0.004
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Competency x Experience 0.426 0.201 0.124 0.038

R2 = 0.613, F(4, 1895) = 78.621, p < 0.001

4. Results

Overview of Teachers' ICT Competency Levels

The TPACK survey results in Table 2 show that teachers had the highest mean competency
scores in content knowledge (Mean=4.12) followed by pedagogical knowledge (Mean=3.96).
The lowest competency was seen in integrating technological knowledge with content
knowledge (Mean=3.21). Based on the ICT competency assessment rubric, teachers were
categorized into basic (24%), intermediate (35%) and advanced (41%) competency levels as
shown in Table 3.

Frequency of ICT-Based Material Utilization by Teachers

Analysis of classroom observations and teacher interviews revealed that frequency of ICT-based
material utilization corresponded to competency levels. Teachers at the basic level used ICT
materials occasionally, 1-2 times a week. Intermediate teachers used them moderately at 3-4
times a week. Advanced teachers seamlessly integrated ICT materials in most classes, more than
4 times a week.

Comparison of Student Academic Performance

Table 4 displays the mean English test scores of students categorized by their teachers' ICT
competency levels. Students of advanced competency teachers had the highest mean score
(Mean=79.63), followed by intermediate competency (Mean=73.58), and basic competency
(Mean=67.52). The one-way ANOVA in Table 6 shows a significant difference in mean scores
between the groups (p=0.001).

Relationship Between Teacher Competency, ICT Use and Student Performance

Bivariate correlation analysis revealed a strong positive association between teacher ICT
competency and student achievement scores (r=0.762, p<0.01) as shown in Table 5. The
ANCOVA test controlling for years of experience indicates that teacher competency accounted
for significant variance in student scores, after removing effects of experience (p=0.001) as per
Table 7.

Table 8 shows the individual predictive effects of competency, experience, and gender on student
scores. Table 9 displays a significant interaction effect, indicating that experience enhances the
influence of competency on achievement.

5. Discussion

The results of this comparative study provide valuable insights on the relationship between
secondary English teachers' ICT competency and students' academic performance through the
utilization of technology-enabled instructional materials.

The findings align with prior research indicating that higher teacher competency in leveraging
ICT tools is associated with improved student learning outcomes (Ghavifekr & Athirah, 2015;
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Sang et al., 2010). In this study, the students of teachers with advanced competency levels, who
integrated ICT materials more frequently, achieved significantly higher test scores compared to
their peers. This highlights the critical role of teachers' capabilities in harnessing the full benefits
of technology for enhancing student achievement.

The strong positive correlation found between teachers' competency scores and students'
performance also corroborates conclusions from earlier studies on the links between ICT
utilization and learning processes and outcomes (Kong et al., 2014; Shamir & Shlafer, 2011).
This study adds quantitative evidence within the specific domain of secondary English
education. Teachers competent in utilizing technologies like multimedia, educational software,
and online platforms for English instruction are able to provide more interactive, collaborative,
and personalized learning experiences which translate to improved test scores (Hew & Brush,
2007; Lei, 2009).

It was also found that teachers' attitudes and willingness to experiment with ICT are shaped by
their self-efficacy beliefs, not just competency levels. Developing competency as well as
confidence in ICT should be the focus of professional training initiatives (Tondeur et al., 2017;
Albion, 1999). There is also a need for pre-service and in-service training tailored to English
teaching contexts to build TPACK capabilities (Brush et al., 2003).

While illustrative, this study had certain limitations including the small sample size and limited
geographic scope. Additionally, the cross-sectional design provides only correlational evidence
without determining causation. Longitudinal studies tracking teachers over time could yield more
conclusive results. Comparative research across different subject areas would also be valuable.
Nonetheless, within these limitations, this study provides useful insights and recommendations.
6. Conclusion

This quantitative comparative study examined the relationship between secondary English
teachers' competency in utilizing ICT-based instructional materials and their students' academic
performance. The results revealed that teachers with higher levels of technological pedagogical
content knowledge, as measured by a competency assessment, had students who achieved
significantly higher scores in English tests.

The findings highlight the critical importance of teacher competency in effectively leveraging
technology to enhance teaching and learning processes in order to improve student achievement
outcomes. Although ICT tools hold great potential for advancing English education, the benefits
rely heavily on teachers' knowledge, skills, and integration abilities when it comes to technology.
The study provides valuable insights on the significance of developing teachers' ICT competency
through targeted training initiatives. It adds to the empirical evidence base on the links between
teacher capabilities, ICT adoption practices, and gains in student performance. However, further
research is needed to conclusively establish causality using experimental or longitudinal designs
across diverse subjects and educational contexts.

Nonetheless, this research underscores competency building as a key priority for pre-service and
in-service teacher training programs striving to prepare teachers for the digital age. ICT
integration models like TPACK can guide the design of professional development to build
competencies not just in technology proficiency but in technologically-enabled pedagogy and
content delivery. Equipping teachers to utilize technology effectively holds promise for
enhancing the quality of English education as well as student learning outcomes in the 21st
Eur. Chem. Bull. 2023,12(Special issue 6),8107-8116 8114
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