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Abstract 

The Purpose of the study: This study investigated the relationship between students' anxiety and students’ engagement 

towards science in the presence of technology as a mediator.  

Methodology: For this research, data were collected personally through three different questionnaires for Students’ 

Academic Engagement, Anxiety towards Science, and Technology Attitude for Learning from the science students of 9
th

 

and 10
th

 class at the secondary level. A total of 420 boys and girls participated in the study. The mediating analysis was 

performed in the Spss21 extension of Preacher and Hayes is used to analyse the data.  

Main Findings: Findings showed that technology attitude for learning significantly mediates the relationship between 

anxiety towards science and students’ academic engagement. The levels of students’ academic engagement and 

technology attitude for learning are higher in male students as compared to female students, whereas anxiety towards 

science is higher in female students. Similarly, the level of anxiety towards science is significantly higher in 10
th 

class 

students as compared to students of class 9
th

. There is no significant difference in academic engagement and technology 

attitude for learning between 9
th

 and 10
th

 class students.  

Application of the study: The previous literature has shown the significant negative effect of anxiety on student 

engagement. While the present research exposed that technology significantly mediates the relationship between anxiety 

and engagement. It is concluded that technical assistance for science subjects can reduce anxiety and enhance student 

engagement towards science.  

Novelty/originality of the study: The integration of technology in the educational settings at the school level is not only 

crucial for students’ better academic performance, but also it can assist the teacher by introducing new innovative ways 

of teaching.  

Keywords: Technology, Students Anxiety, Student Engagement, Secondary Students, Science Subject, Academic 

Achievement. 

INTRODUCTION  

When student-teacher relationships are good (Martin et al., 2018), and students find the teacher to be professional, 

compassionate, invested, and successful, engagement is more likely to grow. Teachers who are confident in their ability 

to use technology are more likely to use it and be good at using it (Marcelo et al., 2019). Engagement can also be 

enhanced by providing a consistent, modified, flawless, and productive response (Martin et al., 2018). Since technology 

has become a core aspect of the student educational environment, the role it plays in influencing student interaction is a 

special area of concern (Henderson et al., 2017). Students' access to technology is a problem, and it can affect their 

motivation and previous experience (Zweekhorst et al., 2015). 

Student engagement is the time spent on task, attention, classroom participation, attendance as well as ability to work 

independently as well as finishing it (Schoenfeld & M, 2008; Searle et al., 2013). Better academic engagement results in 

excellent academic performance and academic skills. However, the constant mental absence hinders students to get fully 

engaged in academic activities (Wang et al., 2014). Student disengagement in science subjects is getting prominent both 

internationally and nationally. 

Engagement is a multi-dimensional construct. The three widely accepted dimensions of student engagement are 

Cognitive, affective, and behavioral engagement (Fredricks et al., 2016). Cognitive engagement relates to self-

regulation, the importance of schoolwork, the value of learning and personal goals and independence, psychological 

engagement or affective engagement relates to students relationships with teachers and other students as well as 

emotions, behavioral Engagement relates to attendance, class suspension, classroom, and extra-curricular participation, 

academic Engagement relates to time spent on task, courses credits, and homework completion, and Emotional 

engagement is about the emotions experienced by students such as anxiety, attitude, boredom, expectations, frustrations, 

fear, interest, involvement, and identification. 
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Lack of student engagement in science classrooms has been a prominent reason for their bad performance (Shernoff et 

al., 2014; Uekawa et al., 2007). The teacher is considered as the most influencing factor for establishing the level of 

engagement in the classroom. In today’s era of technology, the teacher is assisted by ICT, a teacher’s familiarity, 

competence, and confidence with ICT are highly significant (Sharma & Bhaumik, 2013). Students' satisfaction and 

socio-economic status of students also influence the level of student engagement (Mohamed & Waheed, 2011). Further, 

curricula, way of teaching, lessons discontinuity, lack of connections between school and home, inappropriate standards, 

and educational policies also hinder students from being fully engaged in the science classrooms. Besides educational 

factors, psychological well-being also affects the students' engagement. 

The rationale of the study 

The purpose of this research is to expose the role of technology and how technology mediates the relationship between 

students' anxiety and engagement, especially towards science subjects. The rationale is to reconcile the role of 

technology that how it can bring a lot of motivation among the students of all the disciplines and increase students' 

academic achievement. 

Research Questions 

1. What is the correlation between students' academic engagement, anxiety towards science, and technology attitude for 

learning? 

2. What is the difference in the levels of students’ academic engagement, anxiety towards science, and technology 

attitude for learning between gender as well as a class? 

LITERATURE REVIEW 

Student disengagement in science subjects is getting prominent both internationally and nationally. During their studies 

(Oliver & Jorre de St Jorre, 2018), acquiring twenty-first-century skills, the use of education technology in higher 

education has appealed to researchers' interest, for example, in the innovations that students find beneficial or unhelpful 

in their studies and trends of media use by non-traditional students (Dolch & Zawacki-Richter, 2018). 

Schools are in desperate need of seeking solutions to keep students engaged. By the Suitable use of technology in the 

classroom, students get motivation in all subjects, including math, social studies, and literacy. Students continue to see 

the inherent meaning of what they are learning as they use technology, which increases their curiosity and inspiration. 

Furthermore, students can understand complex concepts by applying abstract theories to real-world conditions, resulting 

in increased competence. Teachers will use technology in the classroom to distinguish teaching, inspire pupils, and 

involve students at all ability levels by incorporating it into the classroom (James, 2017).  

Many people believe that since technology is now ubiquitous in schools all over the world, it will help boost student 

involvement with science subjects, which would lead to improved learning performance and increased enrollment in 

science-related classes outside the obligatory school years. While studies (e.g. Beavis et al., 2015; Calder & Campbell, 

2016; Pierce & Ball, 2009) show that the use of digital technologies improves student engagement, such standards are 

commonly expressed in the literature (Attard, 2018; Bray & Tangney, 2015; Hilton, 2018; Ingram et al., 2016). 

Using technology to enhance teaching and learning processes can be enhanced by using technology, it can boost student 

self-regulation and self-efficacy (Alioon & Delialioğlu, 2017), it also increases course participation and commitment, 

and is expected to increase student engagement (Rashid & Asghar, 2016). 

To collect student work samples, offer guidance and feedback, and facilitate interaction outside of the classroom, 

technology also allows for innovative approaches (Attard, 2018; Calder & Campbell, 2016; Hilton, 2018; Ingram et al., 

2016). As a result, students now have new ways to transition from being customers to creators, which is a major 

departure from traditional classroom activities (Boaler, 2015). 

Furthermore, due to the rapid speed of technological advancement and rapid growth in its usage in educational 

environments and students' homes, the novelty element of their use in schools, which could have historically influenced 

participation, has likely diminished (Attard, 2015). 

Thatswhy Students’ attitude towards science (Javed et al., 2020), as well as anxiety towards science, is very prominent 

for affecting the engagement level of science students (Uluçinar Sağir, 2012). It is also a common disorder among 

children and adolescents (Mychailyszyn et al., 2012). The fear of failure in science subjects creates massive pressure on 

the student and thus causes anxiety. The students’ bad experiences during science class, the anxious attitude of teachers 

towards science, gender, and racial differences also lead to anxiety for science subjects.  

Studies have shown that high levels of science anxiety reduce the chances of getting succeeded in science subjects. It 

makes them worried and concerned for science, which results in poor performance of students (Topcu, 2010; Uluçinar 

Sağir, 2012) through a lack of understanding and difficulty in focus. Science anxiety makes students avoid science 

subjects and then science fields in the future (Mallow et al., 2010).  
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Further, students with anxiety also face difficulties in making friends and classroom participation (Ryan & Masia 

Warner, 2012). It makes students avoid engaging in academic activities (Mychailyszyn et al., 2011). Students with 

anxiety disorders are more likely to experience depression and have trouble concentrating. They still have a weaker 

sense of self-worth and academic achievement (McLoone et al., 2006).  

Science students’ anxiety also gets children into depression, suicidal thinking, or attempts, as well as substance abuse. It 

also affects students’ concentration and ability to remember academic knowledge negatively (Segool et al., 2013; 

Weems et al., 2009). Anxiety can be prolonged, and if it remains untreated, it transforms into depression (Mychailyszyn 

et al., 2011). On the other hand, Students with less anxiety are excited and thus more inclined to pursue science in the 

future (Hassan, 2008).  

To keep students engaged, there is a need to motivate them through persistent efforts that can genuinely engage students 

through learning activities (Curwin, 2010). The proper use of technology can bring a lot of motivation among the 

students of all the disciplines (Housand & Housand, 2012). The current needs of the 21st century are no longer attainable 

in old learning environments (Gialamas & Avgerinou, 2015). Technology has been considering as a solution for 

enhancing students’ performance in urban schools because it can affect student engagement and learning significantly in 

the future.  

However, in student engagement, considering the importance put on the potential for technology to play a formative role 

(Schindler et al. 2017). Student engagement is described as the amount of work and commitment students put forward 

within their learning environment, as measured by a variety of behavioral, cognitive, and affective factors over a 

spectrum. A variety of structural and internal forces, such as the dynamic interplay of interactions, learning experiences, 

and the learning environment, construct it. The more involved and motivated students are in their academic environment, 

the more likely they are to redirect that enthusiasm back into their studies, resulting in a variety of short and long-term 

results that can also enhance engagement (Bond et al., 2020, p. 3). 

The students of the current generation are entirely engrossed in technology; thus, on the one hand, the implementation of 

technology in schools can accelerate their learning and academic achievement (Hassan & Sajid, 2012). While on the 

other hand, the integration of digital in traditional schooling can also facilitate educators in teaching and learning 

(Adedoja & Oluwadara, 2016; Wilson & Boldeman, 2012). Technology usage in schools and classrooms not only has 

the power to engage students (Wilson & Boldeman, 2012) but also can provide opportunities to develop valued skills 

and abilities. It can include problem-solving, creative thinking, collaborating as well as innovating (Cisco, 2008) with a 

rebooted educational setting, curriculum as well as teaching methods.  

Although researchers have found anxiety as an opposing relationship with students’ academic engagement, however, 

there is a need for more research to find the ways through which the negative impact of anxiety over academic 

engagement can be reduced. It is very essential to treat children facing anxiety issues at the school level. One of the 

methods is a school-based intervention which is very helpful in supporting adults having anxiety in various academic 

tasks. 

There are several groups of studies relevant to the effect of technology on students' engagement and the effect of anxiety 

over student engagement. But studies with technology as a mediator are rare. There is a need to explore the influence of 

technology on the relationship between anxiety and students’ engagement. This study intends to examine the relationship 

between students’ anxiety and students’ engagement at secondary school students, specifically for science subjects. This 

research mainly determines the role of technology between secondary students’ engagement and anxiety towards 

science.  

Technological interest can help them to create a strong foundation of Science ideas without having any anxiety. Learning 

with the help of technology not only makes students more confident in technology usage (Underwood, 2009) but also 

motivates and makes them attentive during the lesson. It can be summarized in a way that technology has the power to 

keep students engage during learning through creating motivation and interest (Chuang, 2014), reducing anxiety and thus 

increasing students’ academic achievement. This study highlights the need for technology integration in science subjects 

to reduce the existing disengagement due to anxiety. 

Conceptual background 

Student engagement is built on academic, behavioral, cognitive, and psychological engagement (Appleton et al., 2006). 

Anxiety towards science subjects significantly affects the engagement level of science students (Uluçinar Sağir, 2012), 

and it is a common disorder among children and adolescents (Mychailyszyn et al., 2012).  

The fear of failure in science subjects creates massive pressure on the student and thus causes anxiety, driven by 

students’ bad experiences during a science lesson, the anxious attitude of teachers towards science, gender, and racial 

differences.  

Studies have shown that high levels of science anxiety reduce the chances of getting succeeded in science subjects. It 

makes them worried and concerned for science, which results in poor performance of students (Topcu, 2010; Uluçinar 
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Sağir, 2012) through a lack of understanding and difficulty in focus. Science anxiety makes students avoid science 

subjects and then science fields (Mallow et al., 2010).  

Technological interest can help them to create a strong foundation of Science ideas without having any anxiety. Learning 

with the help of technology not only makes students more confident in technology usage (Underwood, 2009) but also 

motivates and makes them attentive during the lesson (Balanskat, 2006). It can be summarized in a way that technology 

has the power to keep students engage during learning through creating motivation and interest (Chuang, 2014), 

reducing anxiety and thus increasing students’ academic achievement. This study highlights the need for technology 

integration in science subjects to reduce the existing disengagement due to anxiety. 

  

Figure 1: Conceptual background 

Hypothesis 

H1: Students’ academic engagement and anxiety towards science are positively correlated with technology attitude for 

learning. 

H2: There is a gender and class-based difference among students’ academic engagement, anxiety towards science, and 

technology attitude for learning. 

METHODOLOGY 

This study tried to investigate the mediating effect of technology on the relationship between anxiety and engagement 

for science students. The present study employed the quantitative method. To determine the role of technology in 

mediating the relationship between students' attitudes toward science and maximum academic engagement, the 

questionnaires were adapted from various studies. For selecting schools and students, we used basic random sampling. 

Besides mediation analysis, the Correlation Analysis Independent Samples t-test was also calculated. 

Sample/Participants 

Total 828 government schools exist in Lodhran, with 487 of them were for female students. In public sector schools, the 

district has an enrolment of 146,345 students. The population of the study is science students of secondary schools in 

Lodhran city. Random sampling was done to choose students. A total of 420 boys and girls participated in the study. The 

sample of this current study only focused on government schools, and it has the potential to cover the general attitude of 

science students in the Pakistani educational scenario. The participants of this study are only science students of 

secondary school, studying in the 9th and 10th, including males and females. 

Instruments 

Three different questionnaires were adopted for the analysis. These variables were Students’ Academic Engagement, 

Anxiety towards Science, and Technology Attitude for Learning. Where students’ anxiety towards science was chosen as 

independent, student academic engagement as a dependent, and students’ attitude towards technology was taken as 

mediator. The data was collected personally through the survey method from the science students of 9th and 10
th

 at the 

secondary level. The mediating analysis was performed in the Spss21 extension of Preacher and Hayes. The details of 

the three variables are given below: 

 

Engagment 
Anxiety 

Technology 
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Students’ academic engagement scale 

In this analysis, the Students’ academic engagement scale was taken as a dependent variable. The data for this variable 

was collected through a questionnaire based on Utrecht Work Engagement Scale-Student (Schaufeli et al., 2002). The 

UWES-S is an academic engagement scale consisting of 14 items. This questionnaire covers passion, dedication, and 

concentration. The response for each item of the survey was gathered according to 5-point Likert-type scales as Always, 

Frequently, Usually, Rarely, and Never.  

Anxiety towards science scale 

Students’ anxiety towards the science scale is an independent variable of this study. The data for this variable were 

gathered through a questionnaire adopted from (Uluçinar Sağir, 2012)’s measure of anxiety. The response of this 

questionnaire was based on a Likert style, having strongly agreed, agree, I am not sure, disagree, and strongly disagree 

for all the selected 27 items of this variable. 

Technology attitude scale for learning 

The technology attitude scale for learning is a mediator in this study. This scale has three parts, measures access, 

perceptions, and learning with the help of technology. Items1-11 in the first section of this questionnaire pertains to the 

students' extent of access to various forms of technology. No access, restricted access, and maximum access to 

technology were assessed on a 3-point Likert scale. While the items 12-19 belong to the second part of the questionnaire, 

which measures students’ perceptions of learning with Technology. The third part of the questionnaire consisted of eight 

items 20-28 that determine the level of students’ learning with the help of technology. All the items of the second and 

third parts were collected based on a 5-point Likert scale containing strongly disagree, disagree, neutral, agree, strongly 

agree (Chenoby, 2014).  

Data Analysis Method 

The data was collected personally through the survey method from the science students of 9th and 10
th

 at the secondary 

level. The mediating analysis was performed in the Spss21 extension of Preacher and Hayes. Three variables were 

Students’ Academic Engagement, Anxiety towards Science, and Technology Attitude for Learning.  

RESULTS 

This research aimed to see whether technology acts as a mediator between student anxiety and academic achievement. 

The information collected was then organized into tables and figures to see how Implementation truly mediates the 

relationship between student academic achievement and anxiety. 

Correlation Analysis 

Table 1: Descriptive statistics and correlations for Students Academic Engagement, Anxiety towards Science and 

Technology Attitude for Learning 

Scales Mean ± SD  1   2  3 

Students’ Academic Engagement 44.70±4.13 1 - - 

Anxiety towards Science 80.61±7.10 -.454
**

 1 - 

Technology Attitude for Learning 69.19±6.45 .859
**

 -.475
**

 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

c. List-wise N=420 

Table 1 displays descriptive statistics findings as well as an association between students' academic engagement, science 

anxiety, and technology attitude for learning. From the results, we can conclude that students’ academic engagement and 

anxiety towards science are significantly negatively correlated with each other while significantly positively correlated 

with technology attitude for learning. Similarly, anxiety towards science is a significantly negatively correlated 

technology attitude for learning. 

Mediation Analysis 

The Regression was run to investigate if technology could mediate the effect of anxiety on students’ academic 

engagement. The mediating analysis was performed on the Spss21 extension of Preacher and Hayes. The data was 

gathered irrespective of gender and class level. All the participants are purely science students of the 9
th

 and 10
th

 classes. 

Technology attitude towards learning as a mediator, students’ academic engagement as a dependent, and students’ 

anxiety towards science as an independent variable. The results of mediating analysis in figure 2 below are showing that 

technology attitude for learning is a significant mediator between anxiety towards science and students’ academic 

engagement where 

TAL = Technology attitude for learning 

ATS = Anxiety towards science  
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SAE = Students’ academic engagement  

Independent Samples t-test 

Students' Academic Engagement, Students' Anxiety towards research, and Students' Technology Attitude towards 

Learning were all compared using separate studies t-tests at the gender and class levels. 

Table 2: Gender-Based Differences among Students’ Academic Engagement, Anxiety towards Science and Technology 

Attitude for Learning 

Variables 

Male Female   

(n=179) (n=171)   

M SD M SD t p 

Students’ Academic Engagement 45.162 4.12 44.211 4.09 2.167  .016* 

Anxiety towards Science 78.899 6.46 82.392 7.30 -4.742  .000*** 

Technology Attitude for Learning 70.022 6.67 68.328 6.11 2.475 .007** 

Table 3: Class-Based Differences among Students’ Academic Engagement, Anxiety towards Science and Technology 

Attitude for Learning 

Variables 

9
th

 Class 10
th

 Class   

(n=177) (n=173)   

 M SD  M SD  t  p 

Students’ Academic Engagement 44.559 4.61 44.838 3.58 -0.631  .264 

Anxiety towards Science 79.797 7.27 81.434 6.83 -2.134  .016* 

Technology Attitude for Learning 69.277 7.32 69.110 5.44 0.242 .405 

Table 2 and Table 3 depict the results of independent samples t-test tests to compare the differences in the levels of 

students’ academic engagement, anxiety towards science, and technology attitude for learning between gender as well as 

class. The results revealed that male students have higher levels of academic interest and technology attitude for learning 

than female students, whereas female students have higher levels of science anxiety than male students. Similarly, the 

level of anxiety towards science is significantly higher in the students of class 10
th

 as compared to students of class 9
th

 

while students’ academic engagement and technology attitude for learning are not significantly different between 

students of class 9
th

 and 10th. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Mediating analysis, Students’ Academic Engagement as an outcome, anxiety towards science as Independent 

variable and Technology Attitude for Learning as Mediator 

Findings 

The previous literature has shown the significant negative effect of anxiety on student engagement. The present research 

exposed that technology significantly mediates the relationship between anxiety and engagement.  

The finding has shown that students’ academic engagement and anxiety towards science are significantly negatively 

correlated with each other while significantly positively correlated with technology attitude for learning. Similarly, 

anxiety towards science is a significantly negatively correlated technology attitude for learning. While anxiety towards 

science is higher in female students as compared to male students. Similarly, the level of anxiety towards science is 

significantly higher in the students of class 10
th

 as compared to students of class 9
th

 while students’ academic 

engagement and technology attitude for learning are not significantly different between students of class 9
th

 and 10th. 

TAL 

ATS SAE 

 -.432*** .532*** 

Total effect= -

.264*** 

Direct effect= -.034 
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The findings of the study also shown that technology is a significant mediator for science students and thus can enhance 

their engagement in science by reducing science-related anxiety. It also exposed that technology significantly mediates 

the relationship between anxiety and engagement. 

CONCLUSION 

The purpose of this study was to emphasize the importance of integration of technology in science learning so that the 

level of engagement in science subjects by reducing the anxiety towards science. The previous literature has shown the 

significant negative effect of anxiety on student engagement. Similarly, the studies have also revealed the importance of 

technology in student engagement. The present research exposed that technology significantly mediates the relationship 

between anxiety and engagement. The current quantitative analysis based on science students helped to know the better 

insight of students' opinions. All three questionnaires also tried to capture the three different yet highly relevant aspects 

of science students as anxiety, engagement, and technology.  

The integration of technology in the educational settings at the school level is not only crucial for students’ better 

academic performance, but also it can assist the teacher by introducing new innovative ways of teaching. Therefore there 

should be a massive investment in educational technology for educational achievement. As a developing country, the 

education system of Pakistan is not as technologically developed, especially at the school level. The specified education 

budget does not allow technological facilitation at the school level. However, the students have access to various 

technological devices at their homes on a personal level. While students in Pakistan have optimistic feelings about 

science in comparison to the world's deteriorating trend in science, there is simply a need to comply with Minimum 

Development Goals so that students can bring a massive change in the field of science, which is pivotal for Pakistan's 

development. 

LIMITATIONS 

While the results include an informative viewpoint on the dynamic interrelationships between the frameworks of student 

participation, self-directed learning, academic success, and technology use, there are several limitations. 

 First of all, the class from which we were collecting data was limited to 9th and 10th-grade students only. Related 

research of students from other year levels, such as primary school students, who do not usually switch from lesson 

to lesson or class to class as high school students do, may be conducted in the future. Much of them were biased due 

to the lack of confidence which’s why did not answer correctly.  

 Secondly, we don't have access to art students or small group students. And we were allowed only to focus on the 

research that is between 2015 to onwards. 

 Thirdly, to student engagement and learning, the role of faculty and organizational dimensions is considered much 

crucial, but we have no faculty cooperation as well. We don't know exactly that how many teachers there were 

because we don't include them. 

 Lastly, the time was limited, so we could not cover all the institutes of the district. 
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