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Abstract                                                                     

Background/purpose. Science education has gained more prominence 
as a means of educating students for the demands of a technologically 
evolved world. Understanding the variables influencing students' 
science achievement is vital for educational policymakers and 
practitioners.  

Materials/methods. The study used a hierarchical multiple regression 
analysis method to study data from the 2019 iteration of TIMSS, in 
which 5728 eighth-grade students from Dubai in the United Arab 
Emirates (UAE) participated. It examined the links between 
socioeconomic status (SES), computer self-efficacy, conceptions of 
learning science (like learning science, instructional clarity in science 
lessons, confidence in science, and valuing science), and science 
achievement.    

Results. It was found that the associations between student age, 
socioeconomic status, computer self-efficacy, conceptions of learning 
science, and science achievement are significant.  

Conclusion. Policymakers and educators should adopt effective 
strategies to reduce socioeconomic disparity amongst students, 
enhance conceptions of learning science, and improve students' 
computer self-efficacy. 
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1. Introduction 

Science education is essential in preparing students to deal with the demands of a technological 
world. As a city renowned for its development and advancement, Dubai primarily focused on 
advancing science education to complement its overall economic and strategic aspirations 
(Areepattamannil, 2024). Improved insight into the key factors that lead to students' science 
achievements is thus necessary for education policymakers and professionals in Dubai. 

Past research highlights that the beliefs of the students toward learning science and computer 
self-efficacy have a significant impact on the academic performance of the students in science (Jufrida 
et al., 2019a; Liu et al., 2020; Schunk & DiBenedetto, 2021). The students' beliefs in learning science 
decide the learning conditions, attitudes, and learning strategies that the students use. For instance, 
students who believe that learning science is a process of understanding and application rather than 
mere memorization perform better, as indicated by Jufrida et al. (2019b). Students who believe 
science is relevant to real life also possess more intrinsically motivated behavior that aligns with 
better academic performance (Ryan & Deci, 2020). Similarly, instructional clarity, the capability of the 
teachers to explain scientific concepts clearly—has also been highlighted as a means of improving 
the conceptual understanding and participation of the students in science lessons. 

Apart from learning science concepts, computer self-efficacy, a belief in one's ability to 
effectively utilize digital technology—remains a highly predictive indicator of academic performance 
(Zimmerman & Kulikowich, 2016). Wang and Zheng (2020) demonstrated in a study that students 
with high computer self-efficacy will be more likely to engage with online learning environments, try 
online science simulations, and create independent problem-solving skills. Equally, Schunk and 
Zimmerman (2023) demonstrated how students who believe in utilizing digital technology 
proficiently display higher self-regulated learning, a tremendous predicting measure for science 
success. With technology continuing to permeate the classroom in general, most profoundly in STEM 
classrooms, digital literacy is a significant component of student success (Ertmer & Ottenbreit-
Leftwich, 2020). 

Furthermore, SES is among the most studied predictors of students' achievement in various 
learning environments (OECD, 2021). Advantaged SES students have more benefits, such as better 
learning resources, more support from parents, and out-of-school learning opportunities, all of which 
increase achievement (Sirin, 2005). Disadvantaged SES students have fewer resources, such as fewer 
computers and less parental support, which negatively contribute to science achievement (Evans et 
al., 2020). There exist reported interactions between SES, computer self-efficacy, and achievement, 
but none of the studies investigated how the determinants influence science achievement among 
Dubai eighth graders. 

To address this research gap, the current study applies hierarchical multiple regression analysis 
to investigate the inter-relationship among SES, computer self-efficacy, and science learning concepts 
such as “learning science, instructional clarity in science lessons, confidence in science, and valuing 
science" and determine the predictive capacity of such concepts to science achievement. By 
determining the most important predictors of science achievement, the current study aims to 
provide valuable information that enhances the learning process in Dubai and guides teaching 
practices to facilitate science learning in the UAE. 

2. Literature Review

The importance of learning science lies in its vital goal of serving current technologically 
advanced societies, therefore, understanding and analyzing the fundamental aspects affecting 
students' learning processes (and learning how to learn) and learning results to improve science 
achievement, given that science achievement is the ultimate purpose reflect the knowledge, skills, 
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and attitudes. The concepts of socioeconomic status, conceptions of learning science, computer self-
efficacy, and their effects on science achievement are covered in this section. 

2.1. Socio-economic status (SES)

Socioeconomic status (SES) has been identified as a critical aspect in influencing students' 
achievements, especially in science subjects. The relationship between science achievement and 
socioeconomic status is verified and confirmed by evidence. It provides various ways socioeconomic 
status influences science-student learning (Nguyen & Riegle-Crumb, 2021). Researchers found that 
science students from more affluent classes perform better than science students from less affluent 
classes in the science class (Brockhouse, 2019). 

The science achievement gap is explainable by socioeconomic variables that include parents' 
educational background, family background, family income, family resources (both material and soft 
resources), and educational opportunity. Economic resources and income, among other factors, 
contribute to science achievement. Students from more affluent homes often have access to more 
learning and development resources, such as the availability of advanced technology (for example, 
augmented reality and virtual labs in science) and the provision of support materials (Burroughs et 
al., 2019). These tools can boost students' learning on science-related assessments by deepening 
their understanding and enthusiasm for the subject topics, ideas, and scientific concepts. 

A substantial correlation between socioeconomic status and academic achievement has been 
found in studies using the Trends in International Mathematics and Science Study (TIMSS) assessment 
data repeatedly, this includes both school grades targeted by TIMSS, fourth and eighth-grade 
students. In both mathematics and science, students from more affluent socioeconomic backgrounds 
typically perform better than their less affluent counterparts (Reardon et al., 2016). The accessibility 
of instructional tools and assistance is a vital variable. Families from higher socioeconomic statuses 
frequently have more money to spend on supplementary educational resources and create an 
environment that fosters student learning (Broer et al., 2019a), that has better resources, quality 
information from credible resources, and in some cases, expert tutors dedicated to this special few 
of students, unlike those who would be attending crowded lessons to get an education. 

Additionally, parents with higher education levels and professional vocations may have a deeper 
understanding of academic topics, enabling them to offer their children better educational advice 
and support at home (Wiberg, 2019). Providing a suitable environment, support materials, and other 
resources is thus found to improve science accomplishment outcomes by providing a proper setting, 
support materials, and other resources. 

2.2. Conceptions of Learning Science

Conceptions of science learning are a person's attitude, convictions, and ideas about what 
science learning entails and what elements support effective learning. Conceptions of science 
learning are important to encourage self-regulated learning, leading to improved learning outcomes. 
According to Velayutham and Aldridge (2012), one of the objectives of scientific instruction is to 
empower and motivate students by increasing their confidence in their ability to succeed in science 
learning and developing the self-regulatory skills necessary for success (Abu Khurma et al., 2022). The 
students' conceptions of science learning allow them to understand their motivation and ability to 
engage in science learning and predict learning outcomes. TIMSS measures students' conception of 
learning science with the following scales: 1) Like learning science; 2) Science instructional clarity; 3) 
Confidence in science; and 4) Valuing science. 

Learning science is the conception of liking the science learning process and looking forward to 
the learning sessions (Jufrida et al., 2019b). Students' interest in and liking of learning science and 
not finding it boring are considered to encourage them to engage in the lessons, which in turn is 
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expected to lead to better learning outcomes (Broer et al., 2019b). Clarity in science instruction refers 
to how teachers explain the subject to students, dramatically impacting how well students learn 
(Yagan, 2021). In the TIMSS, students are questioned about many aspects of their instructors' 
instruction during their science lessons, including whether or not they comprehend what their 
teachers expect them to do and whether or not their teachers are simple to grasp, provide clear 
answers to their questions, and are adept at communicating science (Peciuliauskiene, 2022). Having 
higher clarity of instruction is found to enhance student understanding and academic achievement 
(Chen & Lu, 2022; Teig & Nilsen, 2022). 

Confidence in science refers to students' confidence in learning and performing well in science 
subjects. TIMSS measures confidence by whether students think they do well in science, whether 
they get confused, and if they can solve complex problems, among other aspects. Confidence leads 
to positive conceptions and enhances students' abilities to learn science, resulting in better 
achievements (Balfaqeeh et al., 2022). Valuing science refers to students understanding the 
usefulness of science learning in their daily lives and allowing them to get jobs in the future. Valuing 
science is an insightful measure of science learning as students who value science and consider it 
useful engage in deeper learning and fare better in science subjects (Awang et al., 2021). Berger et 
al. (2020) noted that students who have enhanced intrinsic value of science put extra effort into 
science learning and have higher science achievement. 

2.3. Computer Self-efficacy

Computer self-efficacy refers to an individual's belief in their ability to effectively use and 
perform tasks on a computer. It involves confidence in one's ability to navigate computer software, 
hardware, and the internet. Computer self-efficacy can influence how individuals approach 
computer-related tasks, selecting which computer-based challenge to invest time-solving or give up, 
such as learning new software or troubleshooting technical issues. Higher levels of computer self-
efficacy are often associated with increased productivity, as it may indicate someone's non-
interrupted learning tasks, a greater willingness to adopt new technologies, and more positive 
attitudes toward learning, not to mention an extended exposure to complicated learning software 
(Torres et al., 2022). Most learning resources available are computer-based as they are published or 
shared by web resources or even as a soft copy shared by teachers. Knowing how to retrieve and 
select relevant materials is essential for students and positively impacts their learning (Hatlevik et al., 
2018). Individuals with higher levels of computer self-efficacy may be more likely to seek out and 
engage with technology-related opportunities, such as searching online learning materials and the 
ability to review and understand experts' comments on learning software, which positively impacts 
science achievement (Abdullah & Mustafa, 2019). 

2.4. Conceptual Framework

Science achievement has been defined by TIMSS assessment as the demonstrated knowledge by 
students, the performed skills, their attitudes, and comprehension of scientific concepts and science 
processes that include basic and integrated skills. The TIMSS definition includes an assessment of 
student's achievement in science and mathematics. Also, it evaluates how well students succeed in 
many disciplines and provides valid and reliable information on how well they understand and 
improve their scientific knowledge. It is drawn as a conclusion supported by evidence and abilities 
through a series of questions covering all thinking skill levels. Students' performance on a 
standardized science test used in the TIMSS program is evaluated regarding how well they can apply 
their knowledge in other contexts, carry out scientific experiments, analyze scientific data, provide 
interpretations, and draw scientific claims that are supported by the elicited evidence (Zhang & Bae, 
2020). The test covers a variety of areas. The questions are chosen in such a way that they would 
assess the level at which the students understand scientific principles and concepts, their application 

https://doi.org/10.22521/edupij.2025.15.120


                         Ali et al. | 5 

https://doi.org/10.22521/edupij.2025.15.120 Published online by Universitepark Press   

level of logic and problem skills from the scientific method, and their level of acquaintance with these 
methods, leading them towards their acquaintance in the science concept (Chen & Hastedt, 2022). 
As science knowledge and education are given increased importance in meeting the modern-day 
needs of societies, the factors and aspects affecting students' science achievement are assessed and 
understood to determine how students can be supported in enhancing their science learning.  

Socioeconomic status is a key factor affecting students' outcomes since socioeconomic status 
affects their resources and support system (Harju-Luukkainen et al., 2020). Children's developmental 
circumstances, academic success, and socioeconomic level (SES) influence their science performance 
(Broer et al., 2019a). Students from more affluent socioeconomic backgrounds often outperform 
their less wealthy peers in science, as confirmed by Reardon et al. (2016). A key factor is the 
availability of educational resources and support. Higher socioeconomic status families usually have 
more money to invest in extracurricular learning materials and fostering a learning environment for 
students (Broer et al., 2019a). 

The term "conceptions of learning" refers to a person's inherently held theory or interpretation 
of the learning process. How learners view the educational process reflects how their brains direct 
learning (Han & Ellis, 2019). It is important since it concerns learners' learning styles (deep vs. 
surface). As a result, different learners frequently have various ideas of learning science, and their 
learning experiences and preferred learning techniques also play a role in developing these concepts 
(Cai et al., 2018). This will ultimately impact their performance in science. 

Another factor that is found to impact science achievement is computer self-efficacy. An 
individual's confidence in their capacity to successfully use and carry out computer-related tasks is 
called computer self-efficacy (Kolil et al., 2020). The ability to use computer hardware, software, and 
the internet confidently is required for effective learning. Higher levels of computer self-efficacy are 
frequently linked to higher levels of learning since more optimistic learning attitudes are associated 
with computer technology. The vast majority of learning resources are computer-based. Students 
benefit from having the ability to locate and choose pertinent content since it enhances their learning 
(Aboderin & Laleye, 2019). Higher computer self-efficacy may make people more open to and 
engaged in technology-related opportunities, such as looking for online learning resources that 
improve science achievement. 

Based on the above discussion, the conceptual framework developed for the study is presented 
in Figure 1. 

 

Figure 1. Conceptual Model for the Current Study 

Figure 1 displays the conceptual model of the current study, with interrelations between 
socioeconomic status (SES), conceptions of science learning, computer self-efficacy, and science 
achievement. SES is highly documented to significantly impact academic performance, with 
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ramifications for access to learning opportunities and resources. Conceptions of learning science, 
including instructional clarity, confidence in science, and valuing science, have impacts on 
engagement and performance. Computer self-efficacy is also a significant academic performance 
predictor since learners have more confidence in using computers, utilizing digital learning material, 
and practicing effective learning strategies. 

2.5. Problem Statement

Finally, the study investigated the relationships between socioeconomic status (SES), computer 
self-efficacy (CS), conceptions of learning science (CLS), and science achievement among eighth-
grade students in Dubai, UAE. Despite growing interest in these factors, little is known about how 
they collectively interact to predict science achievement. Based on this, the study examines the links 
between socioeconomic status SES, computer self-efficacy CS, conceptions of learning science CLS 
(like learning science, instructional clarity, confidence in science, and valuing science), and science 
achievement. Links here clarify how these variables (SES, CS, and CLS) predict science achievement 
for eighth-grade students. For this aim, the study formulated the following research questions. 

2.6. Research Questions

This study explored the associations between conceptions of learning science, computer self-
efficacy, and science achievement among eighth-grade students in Dubai in the United Arab Emirates 
using Hierarchical multiple regression analysis. The following are the research questions: 

1. What are the associations between conceptions of learning science and science achievement 
among grade eight students in Dubai?  

2. What is the significant prediction of science achievement by conceptions of learning science, 
socioeconomic status, and computer self-efficacy? 

3. Methodology

3.1. General Background

The research design is a quantitative, secondary data analysis focusing on identifying patterns 
and trends in student performance. The study was conducted by analyzing the secondary data of 
TIMSS for the most recent available cycle, 2019. The research approach is exploratory, utilizing 
statistical methods to investigate the correlational relationship between various factors affecting 
student achievement in Dubai. The theoretical framework draws on educational theories related to 
academic performance and cross-cultural comparisons.  

3.2. Sample Selection

The sample comprises grade eight students from Dubai in the United Arab Emirates, drawn 
TIMSS. This international large-scale assessment program monitors students' academic performance 
trends in mathematics, science, and reading. The research sample includes diverse school 
populations, with data on science achievement and demographic factors like gender and 
socioeconomic status. Since its inception in 1995, TIMSS has been regularly administered. In 2019, 
64 countries and eight benchmarking entities participated in the study, representing various 
geographic regions and educational systems worldwide. In the 2019 iteration of TIMSS, 5728 eighth-
grade students from Dubai, United Arab Emirates, participated (KHDA - Resources on Education in 
Dubai, 2022). 

3.3. Instrument and Procedures

The research used secondary data publicly available from the TIMSS database, which includes 
standardized assessments of the 2019 iteration of TIMSS, 5728 eighth-grade students from Dubai, 
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United Arab Emirates, participated (KHDA - Resources on Education in Dubai, 2022) student 
achievement in mathematics and science. The tool used to collect the data was the student 
questionnaire; it provides comprehensive, reliable data on academic performance, demographic 
variables, and contextual factors influencing achievement. 

3.4. Socio-economic status (SES)

The Social-Economic Status (SES) was used with question items indicating the procession of 
home educational resources in the TIMSS. The variables include (i) a desk or table where the student 
could study or do homework, (ii) adequate lighting in the room where the student studied, (iii) access 
to a computer or tablet for schoolwork, (iv) access to the internet for schoolwork, (v) dictionary in 
the language of instruction, and (vi) reference books, such as an atlas or encyclopedia (Yin et al., 
2023). 

3.5. Conceptions of science learning

The conceptions of science learning refer to an individual's attitude, beliefs, and ideas about 
what science learning is and what factors contribute to successful learning. The students' conception 
of science learning was measured in four dimensions. These were (i) like learning science, (ii) 
instructional clarity in science lessons, (iii) confidence in science, and (iv) valuing science. The 
students answer on a 4-point Likert scale ranging from agree a lot, agree a little, disagree a little, and 
disagree a lot.  Sample items measuring the extent to which students like science learning include "I 
look forward to learning science in school." A sample item to measure a student's confidence is "I am 
confident that I can solve science problems on my own." 

3.6. Computer Self-efficacy

Fifteen questions measured self-efficacy for computer use in TIMSS.  These questions assess the 
students' communication competencies, problem-solving, and information technology usage. A 
sample question in assessing self-efficacy in computers is, "I can use a computer to prepare a 
presentation." The students answer on a 4-point Likert scale ranging from agree a lot, agree a little, 
disagree a little, and disagree a lot.  Other items assess to what extent the students know the meaning 
of the computer-related terms such as 'WiFi" and "Icon." The students answer on a 4-point Likert 
scale ranging from very well, well, a little, and not at all. 

3.7. Science achievement

The TIMSS science is intended to measure scientific content knowledge and principles and their 
application in solving real-life problems by the students. The assessment is in the form of multiple-
choice and extended-answer questions and is given to a sample population from each country 
participating in the study. The TIMSS science score ranges from 0 to 1000, with higher scores 
indicating better performance. The average science score for all countries participating in TIMSS is 
500, with a standard deviation of 100. Approximately two-thirds of students from participating 
countries can expect to score between 400 and 600 on the science test. As a measure of 
achievement, the study provides five plausible values, and this study used the first plausible value 
(Martin et al., 2019). 

3.8. Data Analysis

In the present study, data were screened for missing responses and outliers. Preliminary studies 
were performed to confirm that the normalcy assumptions were not violated. Table 1 reports that 
skewness values ranged from -.510 to .600, and kurtosis values ranged from -.786 to .402, indicating 
support for the items' univariate normality (Velayutham, 2012). Hierarchical multiple regression was 
conducted with SPSS version 27 (George & Mallery, 2021) for the Dubai sample to identify the 
constructs predicting science achievement.  The Hierarchical multiple regression was used to 
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examine how the following variables—socioeconomic status, computer self-efficacy, and 
conceptions of science learning—predict the variable "science achievement." Variables were entered 
in a stepwise manner: socio-economic status first, followed by computer self-efficacy, and then 
conceptions of science learning. This approach allowed us, the authors, in consultation with the data 
analyst, to assess the unique contribution of each predictor while controlling the effects of others to 
get a clearer understanding of their impact on science achievement.   

Table 1. Mean, Standard Deviation, Skewness, and Kurtosis of the Latent Constructs 

Variables  Mean Standard deviation 
SDσ 

Skewness Kurtosis 

Socio-economic 
status 

10.68 1.43 -0.23 0.30 

Like learning 
science 

10.60 2.01 0.01 -0.78 

Instructional clarity 10.37 1.91 -0.47 -0.30 

Confidence in 
science 

10.51 2.00 0.60 0.40 

Valuing science 10.69 1.79 -0.40 -0.27 

Computer self-
efficacy 

10.52 1.75 -0.51 -0.07 

The variance inflation factor (VIF) measures the degree of multicollinearity within a regression 
model. Multicollinearity arises when two or more predictor variables in a regression model are highly 
correlated, resulting in issues with the stability and interpretability of the regression coefficients. A 
VIF of 1 suggests no correlation between the model's predictor variable and other predictor variables. 
Typically, a VIF greater than 1.5 or 2 indicates significant multicollinearity, although the exact 
threshold for concern may vary depending on the context and goals of the analysis. In this study, the 
VIFs of the independent variables ranged from 1.05 to 1.97, indicating that there were no problems 
with multicollinearity. A VIF of less than 10 is typically a favorable range for multicollinearity (Field, 
2017). The Durbin-Watson statistics are applied to test for autocorrelation in a dataset, that is, 
autocorrelation among the residuals in a regression model. The range for the Durbin-Watson 
statistics is study problem, type, and purpose-dependent. Generally, a level of about 2 for the Durbin-
Watson statistic is acceptable, indicating no significant autocorrelation in the data. In this study, the 
Durbin-Watson coefficient (d) was 1.15, indicating that there was no problem with autocorrelation 
in the data (Kabaila et al., 2020). 

4. Results

The Pearson product-moment correlation coefficient calculated correlations between science 
achievement and Socioeconomic status, like learning science, instructional clarity, science 
confidence, valuing science, and computer self-efficacy. Table 2, for example, reflects a relationship 
between science achievement and home resources, like learning science, instructional clarity, science 
confidence, valuing science, and computer self-efficacy. However, there is no relationship between 
gender and science achievement. Additionally, instructional clarity is positively associated with 
confidence in science, valuing science, and computer self-efficacy. Table 2 shows the correlation 
coefficients among variables.  
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Table 2. Correlation among variables 

Variables 1 2 3 4 5 6 7 8 9 

1 Science achievement 1         

2 Gender -.016 1        

3 Age .091*** .015 1       

4 Socio-economic status .307*** -.019 -.008 1      

5 Like learning science .244*** .019 -.002 .094**
* 

1     

6 Instructional clarity .093*** -.013 -
.057*** 

.051 .581 1    

7 Confidence in science .288*** .037 -.037** .152 .682 .479**
* 

1   

8 Valuing science .157*** .029 -.004 .081 .621 .474**
* 

.486*** 1  

9 Computer self-efficacy .259*** -.014 .029* .199 .161 .162**
* 

.216*** .139**
* 

1 

*p<.05, **p<.01, ***p<.001 

The highest-level relationship was found between science achievement and socioeconomic 
status. Computer self-efficacy was also found to be highly correlated with science achievement. 
Another relationship between confidence in science and science achievement is found to be highly 
significant. Conceptions about science learning and computer self-efficacy are generally correlated 
with science achievement, and the relationship is statistically significant at p  < .001 level. 

Hierarchical multiple regression is a statistical method used to analyze the association between 
a dependent variable and several independent variables while adjusting for the effects of other 
variables. The purpose of hierarchical multiple regression is to explore how adding variables to a 
regression model can improve the prediction of the dependent variable. Hierarchical multiple 
regression was employed in this study to evaluate the efficacy of seven control measures (students' 
age, human resources, computer self-efficacy, valuing science, confidence in science, like learning 
science, and instructional clarity) to predict science achievement.  

Table 3. Hierarchical multiple regression analysis for science achievement 

Predictors R R2 ∆𝑹𝟐 F ∆𝑭 B SE 𝜷 

Model 1 0.32 0.103 0.103 327.78 327.78*
** 

   

Constant      110.24 27.76  

Student 
age 

     13.96 1.87 0.09*** 

Socio-
economic 
status 

     21.83 0.89 0.31*** 

Model 2 0.38 0.142 0.040 316.70 264.37*
** 

   

Constant      29.59 27.59  

https://doi.org/10.22521/edupij.2025.15.120


                         Ali et al. | 10 

https://doi.org/10.22521/edupij.2025.15.120 Published online by Universitepark Press   

Student 
age 

     13.04 1.83 0.09*** 

Socio-
economic 
status 

     18.95 0.89 0.27*** 

Computer 
self-efficacy 

     11.80 0.73 0.20*** 

Model 3 0.44 0.192 0.050 227.11 118.09*
** 

   

Constant      -67.13 27.58  

Student 
age 

     14.14 1.78 0.10*** 

Socio-
economic 
status 

     17.28 0.88 0.24*** 

Computer 
self-efficacy 

     9.27 0.72 0.16*** 

Confidence 
in science 

     8.40 0.84 0.17*** 

Like 
learning 
science 

     5.06 0.93 0.10*** 

Valuing 
science 

     -1.50 0.87 -0.03 

Model 4 0.45 0.199 0.007 203.13 48.06**
* 

   

Constant      -38.87 27.76  

Student 
age 

     13.33 1.78 .09*** 

Socio-
economic 
status 

     17.06 0.86 .24*** 

Computer 
self-efficacy 

     9.61 0.72 .17*** 

Confidence 
in science 

     9.05 0.85 .18*** 

Like 
learning 
science 

     7.09 0.97 .14*** 

Valuing 
science 

     -0.50 0.88 -.01 

Instruction
al clarity 

     -5.52 0.80 -.10*** 
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Table 3 presents the hierarchical multiple regression analysis results for science achievement, 
examining the incremental contribution of different predictor variables across four models. 

Table 3 reports that home resources and students' ages were entered in Model 1, explaining 
10.3% of the variance in science achievement (∆R^2=0.103). When student age, socioeconomic 
status, and computer self-efficacy were entered in Model 2, the variance explained by the model was 
14.2% (∆R^2=0.140). In Model 3, students' age, socioeconomic status, computer self-efficacy, 
confidence in science, and learning science were entered, and the total variance explained was 19.2% 
(∆R^2=0.050). In the final Model 4, after the entry of students' age, socioeconomic status, computer 
self-efficacy, confidence in science, like learning science, valuing science, and instructional clarity, the 
total variance explained by the model as a whole was 19.9% (∆R^2=0.007).  F(7, 5720) = 203.134, p 
< .001.  

In the final model, all the variables were statistically significant: students' age (β=.089, p < .001), 
home resources (β=.240, p < .001), computer self-efficacy (β=.166, p < .001), confidence in science 
(β=.178, p < .001), like learning science (β=.140, p < .001) and instructional clarity (β=.104, p < .001) 
except valuing science (β= -.009, p = .566). 

Overall, the results suggest that socioeconomic status, computer self-efficacy, and confidence in 
science are the most robust predictors of science achievement across all models. While students' 
enjoyment of learning science and instructional clarity contribute significantly, the role of valuing 
science remains unclear. The incremental changes in statistical significance highlight how each newly 
added variable interacts with prior predictors, refining our understanding of what drives science 
achievement among students. 

5. Discussion

This study examined the relationships between student age, socioeconomic status, computer 
self-efficacy, confidence in science, like learning science, valuing science, instructional clarity, and 
science achievement. The study finds that all independent variables are positively and significantly 
associated with science achievement. The first independent variables, student age and 
socioeconomic status, explained 10.3% of the change in science achievement. It can be concluded 
that socioeconomic factors play a significant role in science achievement among students in Dubai. 
The finding of this study is aligned with and supported by previous studies showing numerous ways 
socioeconomic circumstances may affect kids' capacity to learn science (Nguyen & Riegle-Crumb, 
2021), establishing a link between socioeconomic status and science achievement, but keeping in 
mind that this an association rather than a causal relationship. According to research, children from 
higher socioeconomic backgrounds perform better in science than their counterparts from lower 
socioeconomic backgrounds (Brockhouse, 2019).  Science achievement, which is proven by research 
to embed the acquired knowledge, skills, and attitudes, is significantly impacted by factors like 
income and financial resources, according to Burroughs et al. (2019). Students from wealthier 
backgrounds frequently have access to additional educational resources, such as support materials 
and access to cutting-edge technology; they might also participate in different clubs to strengthen 
their skills, which ultimately affect their well-being. These resources can help kids perform better on 
science tests by fostering a greater understanding and excitement. 

When another independent variable, computer self-efficacy, was entered, Model 2 explained a 
14.2% change in science achievement. It is important to note that computer self-efficacy is a 
significant factor contributing to science achievement, or at least can predict it, which previous 
studies have corroborated. Higher computer self-efficacy is frequently linked to improved 
productivity, greater openness to embracing new technologies, and more favorable attitudes about 
learning (Torres et al., 2022). The vast majority of learning resources are computer-based. For 
students, locating and choosing pertinent materials is vital to enhancing their learning (Hatlevik et 
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al., 2018). Higher levels of computer self-efficacy may make students more willing to look for and 
take advantage of technological opportunities, such as searching for online learning resources, which 
favorably impacts students' engagement in science, for example, collecting data for their created 
hypothesis to conduct an investigation which is a higher order thinking skills learning technique 
(Abdullah & Mustafa, 2019). 

In Model 3, confidence in science, like learning science and valuing science, was entered, and the 
results show that 19.2% accounted for the changes in science achievement. Finally, instructional 
clarity was entered into Model 4, and the model explained a 19.9% change in science achievement. 
Thus, the conception of learning science resulted in the most significant changes in science 
achievement compared to socioeconomic status and computer self-efficacy. The role of conception 
in learning science is also corroborated by previous research. According to Broer et al. (2019b), 
students interested in learning science who do not find it dull are likelier to be engaged in the classes 
and produce superior learning outcomes. Jufrida et al. (2019b) also confirmed that liking the science 
learning process and looking forward to the learning sessions positively engages students, leading to 
enhanced science achievement.  The clarity of the instruction significantly impacts students' ability 
to learn science (Yagan, 2021). Higher instruction clarity has been demonstrated to improve student 
comprehension and academic performance (Chen & Lu, 2022; Teig & Nilsen, 2022). Students who 
are confident in their ability to learn and succeed in science courses are said to be confident in that 
subject. As a result of improved science learning abilities and positive concepts, confident students 
acquire superior results (Balfaqeeh et al., 2022). On the other hand, students who respect science 
and think it is helpful to engage in deeper learning and do better in science topics, making the value 
of science an insightful indicator of science learning (Awang et al., 2021). Students with a higher 
intrinsic value for science put more effort into their scientific studies and achieve more in the subject, 
according to Berger et al. (2020). 

The study supports previous research on the way kids think about learning science, their 
socioeconomic status, and how confident they are using computers to be important aspects that can 
influence their science achievement. Students' perceptions of learning science are influenced by their 
environment, beliefs, attitudes, and strategies for learning scientific subjects (Liu et al., 2020; Jufrida 
et al., 2019a) and confirmed by this study conducted in Dubai. Similarly to this, students' thoughts 
and perspectives about their computer self-efficacy represent their assurance and confidence in their 
ability to use computers effectively to transfer what has been learned, leading to better scientific 
achievement (Wang & Zheng, 2020), as also found in students in Dubai.  

To extend the localization of this study to an international relevance, it is essential to note that 
the findings from Dubai, a multinational city that could offer a higher exposure level of diverse 
perspectives, can contribute to a broader understanding of how students' socioeconomic status, 
computer self-efficacy, and conceptions of learning science predict science achievement in diverse 
educational contexts. Similar to these factors, science achievement has also been impacted in various 
global settings for eighth-grade students and other school grades in high-income and low-income 
countries. The association observed in this study can inform international educational policy and 
practices, particularly in regions aiming to improve science teaching and learning through remedial 
plans, lesson planning, curriculum design, empirical targeted interventions based on socioeconomic 
factors, and technology integration in pedagogical practices. 

6. Conclusion

The current study concluded a significant association between student age, socioeconomic 
status, computer self-efficacy, conceptions of learning science (like learning science, instructional 
clarity, confidence in science, and valuing science), and science achievement is significant. The study 
found that all independent variables were positively linked with science achievement. Students' 
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socioeconomic status positively impacted science achievement, conceptions of science learning (like 
learning science, clarity of the instructions, confidence in science, and valuing science), and computer 
self-efficacy.  

7. Suggestion

It is recommended that policymakers aim to eradicate socioeconomic disparities among 
students. Policymakers should establish programs and policies that give equal opportunities and 
resources to vulnerable students. This is achieved by providing children experiencing socioeconomic 
learning barriers with additional support, resources, and individualization. A good learning 
environment that is efficient and favorable must be established to promote science learning 
principles that result in increased student involvement and learning. Teachers should make their 
lesson plans clearer in science instruction. Educate and equip teachers with resources that make 
scientific principles and steps understandable to the students. Teachers should give clear, concise 
descriptions, utilize visual means, and offer real-life examples so students can understand better. 

Attempts should be made, and programs should be planned and implemented to build the 
confidence level of the students in learning science. The students should be provided with problem-
solving and inquiry-based learning opportunities that build their confidence in learning science and 
critical thinking (Khurma et al., 2023). The students should be made familiar with the application of 
science. They should be introduced to career opportunities that they could be granted in the future 
due to learning science. Teachers should be familiar with the application of computer self-efficacy in 
learning science. The students should be provided with technological tools, and correct guidance and 
support should be given when using computers and other digital tools to perform science 
experiments. Compared with other countries, comparison studies should be held to observe the 
influence of socioeconomic status, computer self-efficacy, and conceptions in learning science in the 
UAE. In this study, Dubai's eighth-grade students were targeted alone. Further studies can be made 
concerning the rest of the Emirates. 

The study emphasizes the salience of socioeconomic status in predicting science achievement. 
Reduced socioeconomic disparities in the student population should be a significant concern for 
policymakers and educators. This includes removing economic barriers, imparting learning resources 
to all the students, and setting up specialist support services for disadvantaged students. Further, the 
study identifies that computer self-efficacy is predictive of science achievement. Teachers should pay 
attention to developing computing skills among the students and making them self-efficacious in 
learning through technology. Computer self-efficacy among the students, which is a pointer towards 
their science achievement, can be increased by integrating technology-based learning resources and 
imparting proper training. The study emphasizes the perception among the students that learning 
science is worth their science achievement, which includes scientific concept knowing, instructional 
clarity, science confidence, and science enjoyability. Explicit instruction in teaching, developing a 
favorable attitude towards science, and developing deep conceptual awareness among the children 
should be areas of concern in teaching methods. Inquiry learning, practical classes, and applying 
scientific learning in practical contexts help implement this change. Policymakers and educators can 
implement relevant approaches and methods for improvement in science achievement among UAE 
students, which will lead to the development of a capable force in science in the future. 
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