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Introduction 

Self-regulation (or self-regulated learning) refers to learning that results 

from students’ self-generated thoughts and behaviors that are systematically 

oriented in order to attain their learning goals. Self-regulated learning involves 

goal-directed activities that students instigate, modify, and sustain 

(Zimmerman, 1994, 1998). Current researches interpret students are active 

information seekers and processors. Learners’ cognitions can influence the 

instigation, direction, and persistence of achievement behaviors (Bandura, 1997; 
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Schunk, 1995; Zimmerman, 1998). Although many studies in recent years have 

clearly revealed how self-regulatory processes lead to success in school, only few 

teachers currently prepare students to learn on their own (Zimmerman; 2002). 

Thomas Jefferson as cited by Soutter and Seider (2013), stated that “Character 

education played an integral role in the original vision of both K-12 and 

postsecondary education in the United States. At the K-12 level, Thomas 

Jefferson cited the development of children’s character as a key motivation for 

the establishment of public schools in the United States” (McClellan, 1999). 

Pajares (2002; p117) stated that “The beliefs students develop about their 

academic capabilities help to determine what they do with their learning, their 

academic performances are the result of what they come to believe they can 

accomplish’. While Zimmerman (2002; p. 65) stated that ‘Self-regulation is not a 

mental ability or an academic performance skill; rather it is the self-directive 

process by which learners transform their mental abilities into academic skills’. 

The students with better self-regulation skills typically learn more with less 

effort and report higher levels of academic satisfaction (Pintrich, 2000; 

Zimmerman, 2000). Hannula (2004; p.114) stated “There is a relationship 

between students’ self-concept, self-esteem, self-confidence and anxiety, and 

further the qualities of their motivational or learning outcomes, which is often 

negative and inhibiting in nature, resulting in disturbance of students’ 

mathematics learning, problem solving, or performances”. He also mentioned 

that ‘the qualities and functioning of significant self-system processes ultimately 

determine the power and role of affect in students´ personal learning or 

performance processes in mathematical situations’(p.115). Velayutham et al 

(2011; p. 2159) stated ‘An important aim of science education is to empower 

students by nurturing the belief that they can succeed in science learning and to 

cultivate the adaptive learning strategies required to help to bring about that 

success’. 

Self-regulation has been shown to be important for academic achievement 

(e.g., Zimmerman & Martinez-Pons, 1986, 1988). In mathematics specifically, 

self-regulation has been linked with academic performance (Nota, Soresi, & 

Zimmerman, 2004) since it impacts actual study processes (Schoenfeld, 1992) 

that involves goal setting, commitment, efforts, and persistence (Corno, 2001; 

Gollwitzer, & Brandstätter, 1997; Kuhl & Fuhrmann, 1998) throughout a 

management of study progress (Schoenfeld, 1987). Researchers suggest that one 

way of promoting the acquisition of knowledge and skills is to help students 

regulate their learning; that is, to become more metacognitively, motivationally, 

and behaviorally responsible for their own learning (Boekaerts 1996; 

Zimmerman 1995, 2000, 2002). According to theoretical approaches (cf. Winne 

2000; Zimmerman 2000), the use of self-regulation results in an improved 

performance. Experimental studies have proven the strong link between the 

capacity to self-regulate one’s learning and self-efficacy (Zimmerman and 

Kitsantas 2005, 2007), intrinsic task interest (Schunk 1986, 1996; Zimmerman 

1995), and academic achievement (e.g., Pintrich and De Groot 1990; Zimmerman 

and Martinez-Pons 1986, 1988). Thus, the goal to enhance academic 

achievement might be accomplished through increasing students’ self-

regulation. 

This bring light towards the fact that self-regulation is the key to succeed 

in learning Mathematics and Science, and was the reason for conducting this 
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study among the students in Bahrain schools. Mathematics and science are 

believed to be the most difficult subjects at school level. Findings from this study 

will be a very helpful tool for teachers, curriculum developers and parents to 

understand the importance of developing self-regulation learning habits in 

mathematics and science education to help students to become life-long learners 

by improving their quality of learning and performance and hence competence 

and skill development as part of the educational reform. 

Literature Review 

Self-regulated learning refers to one’s ability to understand and control 

one’s learning environment. To self-regulate means “to change … oneself, or 

some aspect of oneself, so as to conform to some idea or concept” (Forgas, 

Baumeister, & Tice, 2009, p. 4). Self-regulation abilities include goal setting, 

self-monitoring, self-instruction, and self-reinforcement (Harris & Graham, 

1999; Schraw, Crippen, & Hartley, 2006; Shunk, 1996). Self-regulation  can help 

students create better learning habits and strengthen their study skills 

(Wolters, 2011), apply learning strategies to enhance academic outcomes 

(Harris, Friedlander, Sadler, Frizzelle, & Graham, 2005), monitor their 

performance (Harris et al., 2005), and evaluate their academic progress (De 

Bruin, Thiede & Camp, 2011). Self-regulated learners also manipulate their 

learning environments to meet their needs (Kolovelonis, Goudas, & Dermitzaki, 

2011). Moreover, researchers found that self-regulated learners are more likely 

to seek out advice (Clarebout et al., 2010) and information (De Bruin et al., 

2011) and pursue positive learning climates (Labuhn et al., 2010). In a study of 

high school students, Labuhn et al. (2010) found that learners who were taught 

self-regulated learning skills through monitoring and imitation were more likely 

to elicit higher levels of academic self-efficacy and perform higher on measures 

of academic achievement compared to students who did not receive self-

regulated learning instruction. 

There are various models of self-regulated learning developed in recent 

researches. Educational psychologist Paul Pintrich concluded conceptualization 

of self-regulated learning as one aspect of self-regulation, This processes mediate 

between personal and environmental characteristics and achievement (Pintrich 

& DeGroot, 1990). Pintrich’s model of self-regulated learning identified 

metacognition, strategic action and motivation to learn as critical dimensions 

(Butler & Winne, 1995; Boekerts & Corno, 2005). Self-regulation of learning 

takes place if students direct their own learning (Boekaerts, & Corno 2005). Self-

regulation is accepted to involve processes that allow individuals to exert control 

over their houghts, feelings, and actions (Baumeister & Vohs, 2004). It enables 

individuals to adapt to their social and hysical environment, and is, therefore, a 

key process in psychological functioning (Schmeichel & Baumeister, 2006). 

Learning is important for performance enhancement, but learning can also play 

a role in enhancing levels of physical activity. Following the self-enhancement 

hypothesis, human beings intend to maximize positive feelings or effectively 

master challenging tasks (e.g., Deci & Ryan, 2002; Fox & Wilson, 2008; Nicholls, 

1989). Self-regulation of learning can contribute to individuals’ perceived 

competence and expectations for success by increasing their ability in a more 

effective manner (e.g: Zimmerman, 2006). 

Eilam et al (2009) did an explorative field study to examine the 



 
 
 
 
636                 AL MUTAWAH M.A., THOMAS R. & KHİNE M.S. 

relationship between the personality trait and science achievement. They 

conducted their study on a sample of 52 grade eight students, and collected data 

of personality traits, self-reported study strategies and science project 

achievement. The study findings showed significant relationships between 

conscientiousness and achievement. Velayutham et al (2012) investigated the 

influence of students’ motivational beliefs in science learning on students’ self-

regulation in the science classroom. Data were collected from 719 boys and 641 

girls across grades 8-10 in 5 public schools in Perth, Australia. Results from 

structural equation modeling analysis indicated that all 3 motivational 

constructs were strong predictors of students’ self-regulation in science learning. 

Sparkman et al (2002) were pointing out that success in university level may 

relate to non-cognitive variables. In their study they found that emotional 

intelligence have potential effects on student's ability to persist and graduate 

from university. Also Strayhorn (2015) did a research to explore the factors 

which can affect undergraduate students’ interest, readiness and success in 

math and science learning and preparation for STEM careers. His study results 

showed that self-efficacy and sense of belonging were relevance and significance 

factors of students’ academic success. Finally he highlighted the importance of 

future policy, practice, and research. Also teachers should encourage the 

students maintain their grit not only to be successful in their future careers, but 

also to be creative. Davis (2011) found that the non-cognitive factors like 

personality and motivation to learning correlate with creativity. Also Khalil 

(2008) found that the non-cognitive factors play a significant role in earning a 

degree. 

Learning is considered to be multisource in nature (Iran-Nejad et al., 

1990), and factors influencing students’ learning process must be examined. One 

such factor is the students’ ability to self-regulate their learning. Also, students’ 

self-regulated behavior might be affected by their beliefs about knowledge in 

general and mathematics in particular (Crawford et al., 1998; Hofer, 1999; 

Paulsen & Feldman, 2007). Students’ achievement depends on their study 

habits. Self-regulated study habits are very much essential for in learning 

mathematics and science as this is the time they develop their interest in the 

subject and conceptualize their knowledge. A large body of research from the 

United States examines the relationship between self-regulation and academic 

achievement. These studies have demonstrated that in the preschool year, self-

regulation is associated as much with mathematics as with literacy (e.g., 

Becker,McClelland, Loprinzi, & Trost, 2014; McClelland et al., 2007).The need 

for self-regulation is apparent in mathematics, especially in developmental 

mathematics courses (Kinney, 2001). In its vision statement, Principles and 

Standards for School Mathematics, the National Council for Teachers of 

Mathematics (NCTM, 2000) advocates the active participation of students in 

mathematical learning activities designed to deepen their conceptual 

understanding of mathematics by actively making connections between new 

concepts and prior knowledge, as well as between mathematical concepts and 

real-world applications. The use of various learning strategies has been shown to 

promote mathematics achievement on the upper elementary level (Eshel & 

Kohavi, 2003), the secondary level (Pokay & Blumenfeld, 1990), and the 

university level (Pape & Smith, 2002). There is relationships between self-

regulated learning strategies and motivational beliefs in different grades and 

different lessons and self-regulated learning strategies improved skills (Canca, 
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2005; Ergöz, 2008; Garavalia & Gredler, 2002; Glaser & Brunstein, 2007; 

Haşlaman, 2005; Kitsansas, Sten & Huie, 2009; Ruban & Reis, 2006; 

Zimmerman, Bandura & Martinez-Pons, 1992). However in one study, rehearsal 

learning strategies had a negative effect on mathematics achievement (Koller, 

2001). Middle school students’ belief in the usefulness of mathematics was a 

statistically significant positive predictor of problem-solving scores and GPA 

(Schommer-Aikins, Duell, & Hutter, 2005). Cantwell (1998) found that high self-

regulation skills correlated positively with academic success; conversely, low 

self-regulation skills correlated with low academic success. A study by Nota et 

al. (2004) found that self-regulation predicted academic success. Numerous 

research studies have reported that using self-regulation strategies at almost all 

stages of education positively affects academic performance (Bembenutty & 

Zimmerman, 2003; Cantwell, 1998; Eom & Reiser, 2000; Nota, Soresi, & 

Zimmerman, 2004; Pintrich & De Groot, 1990; Trainin & Swanson, 2005; Uredi 

& Uredi, 2005). 

An individual’s mathematical beliefs have been classified into three 

categories: beliefs about mathematics education, beliefs about the self in relation 

to mathematics, and beliefs about the social context (De Corte et al., 2002). A 

review of multiple studies on student mathematical beliefs revealed that, in 

general students hold immature beliefs about mathematics and the learning of 

mathematics (Muis, 2004). A traditionally accepted view of mathematics held by 

students is that mathematical knowledge is a collection of unrelated facts and 

procedures (Grouws, Howald, & Colangelo, 1996; Schoenfeld, 1992). Students 

believe that doing mathematics is to obey the rules and that knowing 

mathematics is to recall the appropriate rule (Lampert, 1990). They assume that 

only one correct method to solve a problem exists, which is used to obtain the 

one and only correct answer (Schoenfeld, 1992). Many students believe that 

mathematics is learned by memorization (Kenney & Silver, 1997; Schoenfeld, 

1989). These are conflicting with the conceptualization of mathematics and 

mathematics learning supported by the NCTM Principles and Standards, which 

emphasizes conceptual understanding rather than memorization. Because 

mathematical beliefs are assumed to influence how students engage in 

mathematical behavior, they might affect students’ levels of mathematics 

achievement (Schoenfeld, 1992). Previous studies have shown that self-

regulation skills have a positive association with academic achievement 

independent of children’s intelligence (Bull & Scerif 2001; Valiente et al. 2008; 

Zhou et al. 2010; Moffitt et al. 2011). Uredi and Uredi (2005) reported that self-

regulation strategies and motivational beliefs could predict success in 

mathematics. Bembenutty and Zimmerman (2003) emphasized a causal 

relationship between self-regulation and academic achievement. All these 

studies lead to the conclusion that if the students who have high self-regulation 

skills can control their learning behaviors and if they can re-regulate these 

behaviors according to different learning situations, their academic 

performances are affected positively. Mathematics is no longer mainly conceived 

as a collection of abstract concepts and procedural skills to be mastered, but 

primarily as a set of human sense-making and problem-solving activities based 

on mathematical modeling of reality (De Corte, Verschaffel, & Op’teynde, 2000, 

p. 687). From this point of view, student’s use of various cognitive and

metacognitive strategies to regulate on their own cognition, behavior and

motivation in self-regulated learning might be appropriate for the conceptual
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understanding of mathematics and science and building an insight and making 

sense of the concept. 

This research analyses the correlation between students’ goal orientation, 

task value, self-efficacy, self-regulation and their achievement in mathematics 

and science, which are mainly identified as motivational components. Goal 

orientation validates their reasons for why they have engaged in a task. Task 

value items covers students’ beliefs in their evaluation on how interesting, how 

important and how useful a task is. Goal orientation can be defined as 

individuals’ goals when approaching, engaging in and responding to 

achievement situations. Goal theorists describe two types of goal orientation- 

namely, mastery goals and performance goals (Zusho et al., 2003). Greater task 

value guarantees more participation in the learning process. Self-efficacy of 

learning questions contains learners’ beliefs for success and for self-efficacy. 

Their belief on success includes performance based which is related to task 

performance. Expectancy for success includes mostly performance-based 

expectancy and it is related especially to task performance. Expectancy for self-

efficacy is the self-appraisal of ability to perform a task (Pintrich, Smith, Garcia 

& McKeachie, 1991).  

Research Aims 

This study aims to determine the following: 

The reliability of the two translated questionnaires when administered to 

the secondary school students in Bahrain. 

The relationships between students' self-regulation and engagement in 

learning mathematics and academic achievements. 

The relationships between students' self-regulation and engagement in 

learning science and academic achievements. 

Hypothesis 

The hypotheses of this research are: 

Students' self-regulation and engagement will be a positive indicator of 

students’ achievement in mathematics. 

Students' self-regulation and engagement will be a positive indicator of 

students’ achievement in science. 

Research Method 

This study used two questionnaires to measure the level of students' self-

regulation and engagement and their achievement in mathematics and science. 

A total of 759 students from secondary schools (grade 9 to 12) in Bahrain 

participated in the study. The details are as shown in table 1.  

Their midterm exam grade represented their academic achievement that 

they have achieved at the same semester just beforehand completion of the 

questionnaire. 

Engagement in Mathematics Learning and Self-Regulation (32 Items) 

questionnaire was adopted from TIMSS (2011), and translated into Arabic.  

Engagement in Science Learning and Self-Regulation (32 Items) 
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questionnaire was adapted from TIMSS (2011), and translated into Arabic. 

The website of TIMSS 2011 

(https://timssandpirls.bc.edu/timss2011/index.html) states that it is the fifth in 

international assessments of student achievement dedicated to improving 

teaching and learning in mathematics and science. TIMSS conducts 

comprehensive state-of the-art assessments of student achievement supported 

with extensive data about country, school, and classroom learning environments. 

TIMSS participants share the conviction that comparing education systems in 

terms of their organization, curricula, and instructional practices in relation to 

their corresponding student achievement provides information crucial for 

effective education policy-making. Both questionnaires are on a five-point 

Likert-type scale containing thirty two items which are categorized in four 

groups such as learning goal orientation, task value, self-efficacy and self-

regulation. Under learning goal orientation there are eight items (questions 1 to 

8) which give an idea of students’ goal setting and recognizing the significance of

grasping the concepts discussed in the classroom in order to get a better

understanding of the subject matter. Under task value, the eight items

(questions 9 to 16) draw light towards the importance of the task which the

students are assigned in the learning process. The students assess the

mathematics and science tasks which are given to them on a five-point Likert

type scale. The next eight items (questions 17 to 24) give information on

students’ self-efficacy. This shows how efficient and hardworking they are.

Whether they understand the content that is taught in the class and through

hard work they obtain good grades in both mathematics and science. The items

numbered 25 to 32 are categorized under self-regulation. This is to measure how

motivated they are in learning in school or after school. It clearly checks

whether they are concentrating in the class while teaching and they give up

tasks easily or not. It also checks the extent to which they work on the

assignments and other tasks to complete them on time.

Process 

The instruments are administered to different sets of government 

secondary school students in the Kingdom of Bahrain in the first semester of the 

academic year 2016-17 with the permission of the school authorities and 

collected the results. 

Data Analysis 

The data was analyzed using SPSS. Descriptive analysis on items in each 

questionnaire and reliabilities of each questionnaire were performed and the 

following section reports the results. 

Results 

The data obtained in this research were analyzed by using descriptive 

statistics (mean, standard deviation, skewness, and kurtosis). The results were 

used to explore the students’ profiles about achievement in Mathematics and 

science and self-regulated learning skills. Mean, standard deviations, and 

correlations among task value, control of learning beliefs, goal orientation, self-

efficacy, and achievement in Mathematics and Science are described in tabular 

form. On examining the correlations between the variables in the research, it 

was found that all the variables possess a positive and significant correlation 

https://timssandpirls.bc.edu/timss2011/index.html
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between them. 

Table 1: Distribution of students in each grade 

Grade 

Math Science Total  

Freq. % Freq. % Freq. % 

 

  

9 110 29.2 105 27.5 215 28.3  

10 103 27.3 87 22.8 190 25.0  

11 83 22.0 90 23.6 173 22.8  

12 81 21.5 100 26.2 181 23.8  

Total 377 100.0 382 100.0 759 100.0  

It is evident from the table that almost same percentages of participants 

are included over various grade levels. 

Table 2: Reliability of attitudes toward mathematics questionnaire (Engagement 

in Mathematics Learning and Self-Regulation items) scale scores descriptive 

statistics 

Scale Number of items 

    

Alpha 

Learning goal orientation 8 0.835 

Task value 8 0.915 

Self-efficacy 8 0.905 

Self-regulation 8 0.856 

Overall 32 0.931 

According to the above table, the reliability measures of learning goal 

orientation, task value, self-efficacy and self-regulation are very evident. The 

reliability coefficient (alpha) can vary from 01 to 1 with 0 representing complete 

error and 1 representing a total absence of error. The values in the table indicate 

a high level of internal consistency, accuracy and reliability of the questionnaire, 

Engagement in Mathematics Learning and Self-Regulation items. This means 

that the instrument which we used in this study is highly reliable. 
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Table 3: Attitudes toward mathematics questionnaire (Engagement in 

Mathematics Learning and Self-Regulation items) scale scores descriptive 

statistics 

Scale Minimum Maximum Mean   SD 

Learning goal orientation (8 items, from 1-

8) 17 40 33.85 5.15 

Task value (8 items, from 9-16) 8 40 28.93 7.72 

Self-efficacy (8 items, from 17-24) 11 40 33.12 6.28 

Self-regulation (8 items, items 25-32) 9 40 31.62 5.91 

Attitude towards Mathematics was measured using four subscales that 

are learning goal, task value, self-efficacy and self-regulation. The questionnaire 

contained 32 items. The responses were scored using a 5-point Likert scale. Out 

of 40 task value items and self-regulation items scored very less, eight and 9. 

The standard deviation shows a higher variation in task value items. It means 

most of the students do not value the tasks which are assigned to them in 

Mathematics. They are less hard working and not seem to be self-motivated. 

Table 3 shows that the means of the sample responses to the instrument are 

33.85 for learning goal orientation items, 28.93 for Task value items, 33.12 for 

Self-efficacy items, and 31.62 for Self-regulation items. The learning goal 

orientation and self-efficacy have almost same value for their averages. The self-

regulation items are the next and the least is for the task value items.  

Table 4: Descriptive statistics of Engagement in Mathematics Learning and Self-

Regulation (32 Items) 

No. Item Mean SD Skew Kurtosis 

1 One of my goals is to learn as much as I can. 4.45 0.80 -1.50 1.91 

2 One of my goals is to learn new mathematics contents. 3.65 1.17 -0.66 -0.25

3 One of my goals is to master new mathematics skills. 3.87 1.13 -0.87 0.08 

4 It is important that I understand my work. 4.66 0.63 -2.30 6.97 

5 
It is important for me to learn the mathematics content that is 

taught. 
4.14 0.98 -1.19 1.29 

6 It is important to me that I improve my mathematics skills. 4.30 0.96 -1.52 2.09 

7 It is important that I understand what is being taught to me. 4.57 0.76 -2.00 4.31 

8 Understanding mathematics ideas is important to me. 4.20 1.01 -1.32 1.34 

9 What I learn can be used in my daily life. 3.43 1.24 -0.51 -0.67
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10 What I learn is interesting. 3.41 1.33 -0.46 -0.91  

11 What I learn is useful for me to know. 3.75 1.23 -0.87 -0.16  

12 What I learn is helpful to me. 3.79 1.22 -0.88 -0.08  

13 What I learn is relevant to me. 3.25 1.21 -0.35 -0.66  

14 What I learn is of practical value. 3.74 1.15 -0.73 -0.20  

15 What I learn satisfies my curiosity. 3.53 1.21 -0.45 -0.71  

16 What I learn encourages me to think. 4.02 1.13 -1.15 0.61  

17 I can master the skills that are taught. 3.98 1.10 -1.04 0.59  

18 I can figure out how to do difficult work. 3.92 1.08 -0.97 0.48  

19 Even if the mathematics work is hard, I can learn it. 4.11 1.03 -1.09 0.62  

20 I can complete difficult work if I try. 4.34 0.86 -1.36 1.85  

21 I will receive good grades. 4.37 0.89 -1.59 2.49  

22 I can learn the work we do. 4.31 0.89 -1.44 2.05  

23 I can understand the contents taught. 4.13 1.04 -1.21 1.03  

24 I am good at mathematics. 3.95 1.17 -1.07 0.39  

25 Even when tasks are uninteresting, I keep working. 3.81 1.12 -0.83 0.09  

26 I work hard even if I do not like what I am doing. 3.79 1.14 -0.80 -0.11  

27 I continue working even if there are better things to do. 3.56 1.15 -0.52 -0.45  

28 I concentrate so that I won’t miss important points. 4.20 0.99 -1.27 1.13  

29 I finish my work and assignments on time. 3.83 1.05 -0.80 0.21  

30 I don’t give up even when the work is difficult. 4.02 1.03 -0.88 0.22  

31 I concentrate in class. 4.13 0.96 -1.09 0.84  

32 I keep working until I finish what I am supposed to do. 4.27 0.91 -1.16 0.87  

Table 4 shows that the means of the sample responses to the instrument 

are between (4.66) and (3.25) for the Engagement in Mathematics Learning and 

Self-Regulation items.  This means that the participants strongly agree on the 

items. It is clear from the arithmetic means that the items that have higher 

means are those about the learning goals and their attitude in learning. Those 

students with learning goal as learning as much as they can, shows increasing 

desire in understanding whatever they are learning. Moreover, they give 
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importance to it and seeming determined. They are ready to keep working until 

they accomplish their goals. Hence they are successful in their task and they get 

good grades. So students’ achievement is highly correlated to goal setting and 

attains deeper understanding in mathematics concepts. This in turn leads to 

self-efficacy because their goal orientation is performance targeted. Specifically, 

students with high self-efficacy beliefs tend to set more challenging goals and 

make stronger commitment to accomplish these goals compared to students with 

low self-efficacy beliefs (Schunk, 2000). When facing difficulties students with 

higher self-efficacy will try to put more effort where as people with less self-

efficacy will try to avoid those mathematical  tasks. Thus learning goal setting 

and self-efficacy significantly affect academic achievement. 

Correlations among Engagement in Mathematics Learning and Self-
Regulation and academic achievement (Exam) 

Table 5: Correlations between Engagement in Mathematics Learning and Self-

Regulation and exam results 

Exam Learning Task value Self-efficacy Self- 

   goal regulation 

orientation 

Exam 0.380** 0.229** 0.470** 0.274** 

Learning goal 0.662** 0.669** 0.586** 

orientation 

Task value 0.611** 0.499** 

Self-efficacy 0.665** 

**p<0.01 

Table 5 shows that the self-regulation has trivial positive correlation with 

achievement in Mathematics. But there is moderately higher positive correlation 

with learning goal orientation, task value and self-efficacy than self-regulation. 

Positive correlation indicates that the academic achievement depends on all the 

other variables. The correlation coefficients obtained are statistically significant 

as p<0.01. Academic achievement in Mathematics is directly depending on all 

these factors. Students who set their goal and working hard to chase the goal 

will be keeping themselves motivated and become high achievers. They find 

importance in the tasks which are assigned to them and try to finish them on 

time.  
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Engagement in Science Learning and Self-Regulation 

Table 6: Reliability of attitudes toward science questionnaire (Engagement in 

Science Learning and Self-Regulation items) scale scores descriptive statistics 

Scale Number of items Alpha 

Learning goal orientation 8 0.869 

Task value 8 0.910 

Self-efficacy 8 0.859 

Self-regulation 8 0.819 

Overall 32 0.905 

The reliability measures of learning goal orientation, task value, self-

efficacy and self-regulation are presented in the table. These values indicate a 

high level of internal consistency and reliability of the questionnaire, 

Engagement in learning Science and Self-Regulation items. The reliability 

coefficient (alpha) can vary from 01 to 1 with 0 representing complete error and 

1 representing a total absence of error. According to the above table, the 

reliability measures of learning goal orientation, task value, self-efficacy and 

self-regulation are very evident. Hence the instrument which we used in this 

study is highly reliable. 

Table 7: Attitudes toward science questionnaire (Engagement in Science 

Learning and Self-Regulation items) scale scores descriptive statistics 

Scale Minimum Maximum Mean SD 

Learning goal orientation (8 items, from 1-8) 14 40 34.64 5.11 

Task value (8 items, from 9-16) 8 40 31.22 6.68 

Self-efficacy (8 items, from 17-24) 13 40 34.16 5.06 

Self-regulation (8 items, items 25-32) 14 40 32.10 5.30 

Attitude towards science was measured using four subscales that are 

learning goal, task value, self-efficacy and self-regulation. The questionnaire 

contained 32 items. The responses were scored using a 5-point Likert scale. Out 

of 40 task value items scored very less, only eight. It means most of the students 

do not value the tasks which are assigned to them in Science. They are 

hardworking and seem to be self-motivated. Table 7 shows that the means of the 

sample responses to the instrument are 34.64 for learning goal orientation 

items, 31.22 for Task value items, 34.16 for Self-efficacy items, and 32.10 for 

Self-regulation items. The learning goal orientation and self-efficacy have almost 

same value for their averages. The self-regulation items are the next and the 

least is for the task value items. The standard deviation shows a higher 

variation in task value items.  
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Table 8: Descriptive statistics of Engagement in Science Learning and Self-

Regulation (32 Items) 

No. Item Mean SD Skew Kurtosis 

1 One of my goals is to learn as much as I can. 4.49 0.75 -1.79 4.18 

2 One of my goals is to learn new science contents. 3.99 1.04 -1.02 0.71 

3 One of my goals is to master new science skills. 4.08 1.02 -1.06 0.74 

4 It is important that I understand my work. 4.68 0.63 -2.10 4.27 

5 
It is important for me to learn the science content that is 

taught. 
4.24 0.93 -1.29 1.42 

6 It is important to me that I improve my science skills. 4.39 0.88 -1.64 2.63 

7 
It is important that I understand what is being taught to 

me. 
4.54 0.79 -2.22 5.90 

8 Understanding science ideas is important to me. 4.29 0.95 -1.54 2.35 

9 What I learn can be used in my daily life. 3.91 1.04 -0.86 0.37 

10 What I learn is interesting. 3.77 1.21 -0.80 -0.18

11 What I learn is useful for me to know. 4.06 1.04 -1.05 0.64 

12 What I learn is helpful to me. 4.09 1.06 -1.19 0.82 

13 What I learn is relevant to me. 3.56 1.09 -0.40 -0.38

14 What I learn is of practical value. 3.99 1.00 -1.02 0.85 

15 What I learn satisfies my curiosity. 3.74 1.09 -0.74 0.03 

16 What I learn encourages me to think. 4.12 0.99 -1.14 0.95 

17 I can master the skills that are taught. 4.16 0.92 -0.95 0.33 

18 I can figure out how to do difficult work. 4.13 0.84 -0.85 0.53 

19 Even if the science work is hard, I can learn it. 4.28 0.96 -1.53 2.23 

20 I can complete difficult work if I try. 4.41 0.79 -1.45 2.37 

21 I will receive good grades. 4.44 0.84 -1.77 3.35 

22 I can learn the work we do. 4.42 0.80 -1.58 2.97 

23 I can understand the contents taught. 4.26 0.87 -1.20 1.44 
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24 I am good at science. 4.07 1.07 -1.16 0.80 

25 Even when tasks are uninteresting, I keep working. 3.79 1.08 -0.75 0.07 

26 I work hard even if I do not like what I am doing. 3.91 1.05 -0.72 -0.11 

27 I continue working even if there are better things to do. 3.77 1.08 -0.70 -0.14 

28 I concentrate so that I won’t miss important points. 4.19 0.91 -1.08 0.79 

29 I finish my work and assignments on time. 3.92 1.04 -0.86 0.14 

30 I don’t give up even when the work is difficult. 4.12 0.97 -0.87 0.07 

31 I concentrate in class. 4.16 0.89 -0.94 0.50 

32 I keep working until I finish what I am supposed to do. 4.29 0.91 -1.49 2.28 

Table 8 shows that the means of the sample responses to the instrument 

are between (4.68) and (3.56) for the Engagement in Science Learning and Self-

Regulation items which means that the participants strongly agree on the items. 

It is clear from the means that the items that have higher means are those 

about the learning goals and their attitude in learning. Those students with 

learning goal as learning as much as they can, shows increasing desire in 

understanding whatever they are learning. They consider science as an 

important subject. Moreover,   they give importance to it and seeming 

determined. They are ready to keep working until they accomplish their goals. 

Hence they are successful in their task and they get good grades. So students’ 

achievement is highly correlated to goal setting and attains deeper 

understanding in science concepts. This in turn leads to self-efficacy. When 

facing difficulties students with higher self-efficacy will try to put more effort 

where as people with less self-efficacy will try to avoid those tasks. Thus 

learning goal setting and self-efficacy significantly affect academic achievement. 

Correlations among Engagement in Science Learning and Self-
Regulation and academic achievement (Exam) 

Table 9: Correlations between Engagement in Science Learning and Self-

Regulation and exam results 

 Exam 

Learning Goal 

Orientation Task value Self-efficacy 

Self- 

Regulation 

Exam  0.235** 0.187** 0.369** 0.140** 

Learning goal 

Orientation   0.633** 0.584** 0.441** 

Task value    0.609** 0.379** 

Self-efficacy     0.522** 

**p<0.01 
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Table 9 shows that the self-regulation has trivial positive correlation with 

achievement in science. But there is moderately higher positive correlation with 

learning goal orientation, task value and self-efficacy than self-regulation. 

Positive correlation indicates that the academic achievement depends on all the 

other variables. The correlation coefficients obtained are statistically significant 

as p<0.01. Academic achievement in Science is directly depending on all these 

factors. Students who set their goal and working hard to chase the goal will be 

keeping themselves motivated and become high achievers. They find importance 

in the tasks which are assigned to them and try to finish on time.  

Conclusion and Suggestions 

Many studies mentioned that students’ beliefs deep on themselves are the 

causes behind the self-regulatory skills, and these beliefs judge their capability 

to succeed in a given task (Pajares; 2002). Students’ motivational beliefs and 

self-regulatory practices have been identified as instrumental in influencing the 

engagement of students in their learning process (Velayutham et al; 2011, p. 

2159). This study was attempted to find if a relationship exists between 

students’ self-regulation and engagement in learning mathematics and science 

and their academic achievement. According to the statistics described in Table 5 

and Table 9 shows that there is a positive correlation with learning goal 

orientation, task value, self-efficacy and self-regulation and the achievement in 

both mathematics and science. Students’ task values are correlated with deep 

learning strategies (elaboration, organisation, etc.) and academic achievement 

(Pintrich & Schunk, 2002). De Backer and Nelson (1999) state that there are 

direct correlations between task value and learners’ achievement goals. Pintrich 

et al. (1991) say that self-regulated students can manage both their time and 

study environment, and that they can regulate them. This research found that 

learning goal orientation, task value, self-efficacy and self-regulation has direct 

effects on the achievement in both mathematics and science. The variable with 

the greatest effect was learning goal orientation with self-efficacy, followed by 

self-regulation in both Mathematics and science. This shows that academic 

achievement is not only depending on cognitive factors but also on other non-

cognitive factors such as learning goal orientation, self-efficacy, self-regulation 

and many other similar factors. Students’ self-regulatory skills should be 

developed in order to advance in achievement. Most successful students in 

school apply their self-regulated learning skills more than those who are not 

successful. Self- regulated learners relate and assess their own learning 

outcomes. Students who take on the responsibility of their own learning in this 

way can examine each stage of their learning and thus can attain success at the 

desired level.  It is evident in this study that students’ academic achievement 

significantly depends on learning goal orientation and self-efficacy. 

This study finding has some important implications for authorities of 

education. I think these results could have a positive influence if considered 

while teaching mathematics and science to students. It was found that the 

motivational variables such as task value, goal orientations self-efficacy and 

self-regulation had direct and indirect effects. Therefore, teachers should 

motivate students in the classroom in order to raise their achievement. It is the 

motivational factor that leads to self-regulation of students. It is important to 

take measures to increase personal interest in subjects such as Mathematics and 

Science and help them to keep up that interest. This will intern help the 
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students to get rid of their test anxieties or limit to a minimum. Teachers can 

provide opportunities to control their learning day by day and help them to 

attain success at the desired level. This will be a supporting factor for the efforts 

of the government on development of teaching and learning activities at schools.  

Developed gulf countries like Bahrain made huge investments towards the 

development of education sector. As part of enhancing the quality of teaching 

and learning, the ministry of education in Bahrain implemented many projects 

especially in mathematics. This study can help them in integrating the above 

mentioned non-cognitive factors in future curriculum development. In 

conclusion, in order to understand how students become active managers for 

their own learning there are various factors such as their self-regulation, 

learning goal orientation, self-efficacy and the academic activities or type of 

engagements . 

Mathematics and science are the important subjects to achieve the 21st 

century skills. This put more pressure on these subject teachers and curriculum 

developers to find ways to teach in creative ways and use examples that are 

practical and familiar to students instead of solving abstract problems which can 

cause anxiety and failure to understand the concepts and result in low 

performance. As per the questionnaire analysis, most students assess science 

and mathematics as boring and difficult subjects. Hence teachers should make 

the students feel interested in these subjects, to build a good attitude towards 

them. Finally more research should be done on how the cognitive and non-

cognitive factors can affect math and science performance and to improve these 

subjects’ outcomes in the country. In this study the academic achievement was 

analyzed based only on students’ midterm exam results. Different variables can 

also be considered using various data collection tools for academic achievement 

in future researches. 
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