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Abstract 
The aim of this study was to Explaining Attitudes toward mathematics among 
Student on the basis of Goal adjustment strategies and metacognitive beliefs. 
In a Descriptive-correlational study, from among all students of various 
schools of Bafgh city, in 2016-2017, 310 students were selected using multis-
tage cluster sampling method and using the margin of error Cochran. The 
participants completed the Goal adjustment strategies Scale, metacognitive 
beliefs Questionnaire, and Attitudes toward mathematics Questionnaire. Data 
analysis was performed using the Pearson correlation coefficient and multiple 
regression analysis (stepwise). The results showed significant negative rela-
tionship between Goal adjustment strategies with certain components of the 
attitude toward math. Also, the regression results showed that there is a sig-
nificant-negative positive relationship between metacognitive strategies and 
some of the attitude to mathematics. These results also indicated that Goal 
adjustment strategies and metacognitive beliefs predictive for components of 
attitude to mathematics. From the findings of this study, it can be inferred 
that Goal adjustment strategies and metacognitive beliefs were important 
Factor of attitude to mathematics in students. Therefore, in educational pro-
grams for the mathematics among students, goal adjustment strategies and 
metacognitive beliefs require more attention. 
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1. Introduction 

Today, there are a multitude of issues in the educational system, among which 
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the problem of educational failure in the lesson of mathematics leads to the loss 
of financial and human resources in the society in different ways; this issue im-
poses many adverse educational and mental consequences on students and their 
families (Zaki, 2011). The findings indicate that one of the most effective factors 
on the attitude of students is that they understand the application of mathemat-
ics in their real life. If the students consider the mathematics as a lesson that is 
not related to their real life, in this situation, they dislike mathematics and that is 
one of the greatest obstacles to the learning of this lesson (Khakbaz & Moussa-
pour, 2008). Numerous findings have shown that not only the educational 
achievement in mathematics is influenced by knowledge structures and the 
process of information processing, but it is also associated with motivational 
factors such as beliefs, attitudes, values and anxiety. Based on this, a close rela-
tionship was found between high level of motivation, positive attitude, low-level 
anxiety and performance in mathematics (Marchis, 2011). Therefore, emotion 
and feeling are important topics in the learning of mathematics that can create 
factors such as mathematics phobia and anxiety, joy of mathematics, 
self-confidence in mathematics and success or failure in mathematics (Rabab’h, 
2015). Also, Aiken and Dreger (1961) showed that the attitude towards mathe-
matics is the predictor of educational achievement in mathematics. Considering 
the importance of the attitude of students towards math lesson and its impact on 
their educational accomplishment, it is necessary to investigate factors that are 
associated with it. According to the results of conducted studies, one of the fac-
tors that can be related to students’ attitudes towards mathematics is “goal ad-
justment strategies” (Midgley, 2014).  

Conducted research in the field of self-regulation and adaptive human beha-
vior emphasize essentially the importance of the role of goal attainment and its 
dependent processes and variables (Tsai et al. 2007). In reality, persistence in the 
goal path is followed by self-efficacy and optimism in reaching goals; but facing 
unattainable goals, accompanied with the experience of failure and difficulties in 
the goals path may cause the reduction of feeling of well-being, increase of de-
pression, maintaining unrealistic tendencies and the increase of psychological 
pressure (Cook, Casillas, Robbins, & Dougherty, 2005). Therefore, in order to 
regulate these negative effects, goal adjustment, or in other words, the ability of a 
person to knock out the unattainable goal or move towards a new goal and 
change the previous one, helps this person to prevent the accumulation of 
fail-based experiences (Vollrath et al., 1994). Furthermore, knocking out the 
unachievable goal helps the person to redefine a new goal and he/she might 
realize that the previous goal was not necessary and essential for the sense of sa-
tisfaction in life, in this way, this person can adapt him/herself with the inability 
to achieve the goal or set a new appropriate goal (Moshtaghi, 2012). It is believed 
that individuals, after deciding to abandon the unachievable goals, they seek for 
a new goal and have the tendency to shift their intellectual capacity to the new 
accepted target and this fact helps to relieve the previous failure, reduce the 
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stress and anxiety and improve the educational achievement (Elliot, McGregor, 
& Gable, 1999). The research results regarding the educational achievement and 
goal adjustment are contradictory. Some studies have shown that goal adjust-
ment helps to have educational achievement, whereas some other studies do no 
cite a significant relationship between educational achievement and goal adjust-
ment (Kiliç-Çakmak, 2010). But few studies have been conducted on the rela-
tionship between the attitude towards mathematics and goal adjustment. 

Moreover, the importance of cognition and metacognition and their relation-
ship with the educational progress in mathematics and the attitude towards ma-
thematics is inevitable. The metacognition can be defined as the learning process 
of how to learn. More specially, the metacognition can be considered as the 
manner of controlling the thought and learning process and applying it in prac-
tice. In other words, the main definition of metacognition is “cognition about 
cognition”. It is the ability of our consciousness of what we know and what we 
do not know. The concept of “metacognition” means the awareness of one’s 
learning process or how to learn (McCormick, Dimmitt, & Sullivan, 2013). By 
using metacognitive strategies, the learner considers how to deal with a subject, 
which approach to adopt, check out his/her error while progress, conceptualize 
again the attitude towards the subject and reflect it in the result. Metacognitive 
beliefs are in fact the approaches that help learners to realize whether or not they 
have understood what they have read or done and which techniques can help 
them understand the subject. While performing sophisticated activities, these 
skills help learners refer to what, how, when, where and why they are learning. 
In terms of behavior, they are thus considered as active contributors in learning 
process. These beliefs and strategies are in fact measures to control cognitive 
strategies (organizing, repetition and review, developing or linking subjects) and 
conducting them. Major metacognitive strategies can be classified into three 
categories of planning, revising and regulation (Corno & Andersson, 2015). 
With the help of cognitive strategies, skilled learners achieve progress and 
through the metacognitive strategies, they supervise cognitive strategies in order 
to enhance their progress (Ahmaditahour et al., 2011). However, research evi-
dence in the field of the relationship between metacognitive beliefs and educa-
tional achievement is not as coherent. The findings of a number of studies indi-
cate that metacognitive strategies have a positive relationship with educational 
progress in mathematics and the attitude towards math lesson (Liem, Lau, & 
Nie, 2008). But some other studies have shown that this relationship is not sig-
nificant (Miller & Geraci, 2011). 

In sum, according to the aforementioned descriptions, it becomes clear that 
goal adjustment and metacognitive beliefs can be associated with the attitude 
towards mathematics in students. Nevertheless, further research is required in 
this domain. Moreover, given the importance of mathematics and the attitude of 
students towards this lesson, which is an important factor in their progress in 
mathematics and also the remarkable educational failure and deterioration of 
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students in math lesson, it is necessary to investigate the effective factors on the 
attitude of students towards mathematics. Accordingly, the present study has 
been conducted with the purpose of answering the question of whether or not it 
is possible to explain the attitude of students towards mathematics based on goal 
adjustment strategies and metacognitive beliefs. 

2. Materials and Methods 

The present study is descriptive-correlational. The statistical population of this 
research consists of all students of the first year of secondary school (N = 1500) 
in the city of Bafgh in Iran, during the academic year 2016-2017. The study sam-
ple consists of 310 students, selected by Cochran’s formula, with the error level 
of 0.05 and using multi-stage cluster sampling method. Firstly, 6 secondary 
schools were randomly selected. Then, 50 to 55 students were selected randomly 
from the students of the first, second and third years. In the present research, 
several tools were used to assess the variables. In what follows, we describe them. 

For measuring the attitude of students towards mathematics, the Aiken Atti-
tude to Mathematics Scales (1961) was used. This questionnaire of attitude to-
wards mathematics is designed in Likert scale and with 24 items. For each item, 
there are five options from “I strongly agree” to “I strongly disagree” with the 
scores from 5 to 1. The minimum score of this questionnaire is 24 and the 
maximum score can be 120. A high score in this questionnaire shows a positive 
attitude towards mathematics and a low score shows a negative attitude. The 
scores of 5 to 1 are related to the options of “I strongly agree”, “I agree”, “I nei-
ther agree, nor disagree’, “I disagree” and “I strongly disagree”, respectively. In 
some items, the question is reversed, the scoring method is thus also reversed, 
that is, I strongly disagree = 5, I disagree = 4, I neither agree, nor disagree = 3, I 
agree = 2 and I strongly agree = 1. In the study of Farahani and Keramati (2002), 
exploratory factor analysis was used for determining the validity of the ques-
tionnaire. The fitness of model for the variables (components) of attitude to-
wards mathematics for the validity, based on the indicators of RMSEA, NFI, CFI 
and GFI was measured and these indicators were respectively 0.06, 0.89, 0.90 and 
0.89. For determining the reliability of the questionnaire, Cronbach’s alpha coef-
ficient was used; this coefficient was respectively equal to 0.88, 0.87, 0.89 and 
0.87 for the subscales of enjoyment, motivation; giving importance and phobia 
and anxiety.  

Goal Adjustment Scale was created by Wrosch et al. (2011) and it includes 10 
questions that are scored on a five-point Likert scale from I strongly disagree (1) 
to I strongly agree (5). This scale contains two subscales of goal disengagement 
in the form of 4 questions (Items 1, 3, 6 and 8) and goal reengagement in the 
form of 6 questions (Items 2, 4, 5 and 7). The subscale of goal disengagement 
emphasizes the perceived difficulty by the individual for reducing his/her efforts 
and knocking out his/her current and considered goals, and the subscale of goal 
reengagement emphasizes the ability of an individual to redefine goals and pur-
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sue another target in case of facing restrictions in attaining his/her current goal. 
Verash et al. estimated the reliability of this questionnaire between 0.76 and 0.84. 
Despite what was mentioned regarding the validity of goal adjustment scale, for 
applying it in the Iranian society, the psychometric properties of said scale were 
investigated in the study of Bahrami (2012). The validity of this scale was as-
sessed through face validity. For this purpose, before implementation, the Per-
sian translation of goal adjustment scale was put at disposal of two of faculty 
members of the department of psychology, faculty of educational sciences and 
psychology in Ferdowsi University of Mashhad, and both of them agreed on the 
appropriateness of questions. Also, In order to assess the validity of the Persian 
translation of this scale, the Cronbach’s alpha coefficient, which emphasizes the 
internal consistency, was used. The Cronbach’s alpha coefficient for the overall 
score of the scale was obtained 0.72 that indicates an acceptable validity of this 
questionnaire. 

Metacognitive strategies questionnaire of Pintrich & De Groot (1990) has 
been designed in Likert scale with 8 items. For each item, there exist five options, 
from I strongly agree to I strongly disagree and their scores vary from 5 to 1. The 
minimum score obtained from this questionnaire is 8 and the maximum score is 
40. This questionnaire contains three components of planning, control and su-
pervision, and arrangement. The items 1 and 2 are related to the component of 
planning, the items 3, 4, 5 and 6 are related to the component of control and su-
pervision and the items 7 and 7 are associated with the component of arrange-
ment.. The fitness of model for the variables (components) of cognitive strate-
gies for the validity, based on the indicators of RMSEA, NFI, CFI and GFI was 
measured and these indicators were obtained 0.06, 0.89, 0.90 and 0.89, respec-
tively. For determining the reliability of the questionnaire, the Cronbach’s alpha 
coefficient was used. This coefficient was equal to 0.70, 0.69 and 0.71 for the 
three subscales of planning, supervision and control, and arrangement, respec-
tively. The questionnaire makers have reported that the reliability of this ques-
tionnaire was optimal and its reliability coefficient in this study was obtained 
0.78 using Cronbach’s alpha method. After obtaining the necessary permissions 
and coordinating with the educational department of the district and also the 
schools in question, the researcher referred to the schools and after explaining 
the instruction about questionnaire completion, the questionnaires were distri-
buted to the students, the completion time was 30 minutes and the period of da-
ta gathering lasted two months. The data were analyzed using multiple regres-
sion model with step by step method in order to identify variables contributing 
to the prediction of the attitude towards mathematics.  

3. Findings 

In Table 1, the mean and standard deviation of the variables of goal adjustment 
strategies and metacognitive beliefs as predictor variables, attitude towards ma-
thematics as the criterion variable and also Pearson’s correlation coefficients 
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between goal adjustment strategies, metacognitive beliefs and the attitude to-
wards mathematics are shown. The data of Table 1 show that there is a negative 
and significant relationship between goal adjustment strategies and some com-
ponents of attitude towards mathematics; these relationships are: the relation-
ship of goal disengagement with giving importance and phobia and anxiety and 
the relationship of reengagement strategy with motivation and giving importance.  

Other relationships between goal adjustment strategies and the attitude to-
wards mathematics are not statistically significant. Also, the results of the table 
below show that there is a positive and significant relationship between metacog-
nitive strategies and some components of attitude towards mathematics. Their 
relationships were: The positive relationship of planning with enjoyment and 
motivation and the negative relationship of planning with phobia and anxiety, the 
positive relationship of supervision and control with motivation and giving im-
portance and the positive relationship of arrangement with phobia and anxiety. 

For investigating the role of goal adjustment strategies and metacognitive 
beliefs on the components of attitude towards mathematics, multiple regres-
sion analysis with step by step method was used. For this purpose, in all equ-
ations, the presumptions of using regression model were firstly examined 
using Durbin-Watson test to investigate the independence of errors and colli-
nearity with indices of tolerance coefficient and variance inflation factor. The 
Table 2 shows the results of Durbin-Watson test and collinearity indices. Ac-
cording to the data of Table 2, it can be said that the numerical values of Dur-
bin-Watson test indicate the independence of the errors for the examined va-
riables and the indicators of collinearity of tolerance coefficients and variance 
inflation factor (VIF) show that there is no collinearity between predictor va-
riables and the obtained results from regressions model can be valid. Other re-
gression characteristics of investigating the role of goal adjustment strategies and 
metacognitive beliefs in attitude towards mathematics can be seen in Table 3. 

 
Table 1. Mean, standard deviation and correlation of goal adjustment strategies, metacognitive beliefs and the components of the 
attitude to mathematics (n = 310). 

Variables Mean Standard deviation Enjoyment Motivation Giving importance Phobia and anxiety 

Disengagement 8.96 3.03 0.002 −0.10 **−0.17 *−0.15 

Reengagement to goal 20.97 4.63 0.01 **−0.16 **−0.19 −0.01 

Planning 3.83 1.43 **0.20 **0.17 0.10 *−0.13 

Supervision and control 9.45 1.80 0.04 **0.16 **0.16 0.02 

Arrangement 7.80 1.16 0.01 0.08 −0.04 **0.16 

Enjoyment 16.34 2.72     

Motivation 17.35 2.79     

Giving importance 15.57 2.74     

Phobia and anxiety 18 2.52     

*p < 0.05; **p < 0.01. 
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Table 2. Numerical values of Durbin-Watson test, tolerance coefficient and variance inflation factor for investigating the inde-
pendence of errors and collinearity presumption. 

Criterion variable Predictor source Durbin-Watson test Tolerance coefficient VID indices 

Enjoyment Planning 1.73 1.00 1.00 

Motivation 

Planning 

Goal reengagement 

Supervision and control 

1.84 

0.96 

0.98 

0.97 

1.04 

1.01 

1.02 

Giving importance 

Goal reengagement 

Supervision and control 

Goal disengagement 

1.76 

0.91 

1.00 

0.91 

1.10 

1.00 

1.10 

Phobia and anxiety 

Regulating 

Goal disengagement 

Planning 

2.07 

0.99 

0.98 

0.98 

1.00 

1.02 

1.01 

 
Table 3. Statistical features of step by step regression of goal adjustment strategies and metacognitive beliefs on the components of 
attitude towards mathematics. 

Criterion variable Step Predictor variable R R2 Df F B Beta T 

Enjoyment First Planning 0.20 0.04 1.278 ***12.61 0.39 0.20 ***3.55 

Motivation 

First 

Second 

Third 

Planning 

Goal reengagement 

Supervision and control 

0.17 

0.22 

0.26 

0.03 

0.05 

0.07 

1.278 

1.277 

1.276 

**8.83 

***7.19 

***6.87 

0.26 

−0.08 

0.22 

0.13 

−0.14 

0.14 

*2.27 

**−2.46 

**0.44 

Giving importance 

First 

Second 

Third 

Goal reengagement 

Supervision and control 

Goal disengagement 

0.19 

0.25 

0.28 

0.04 

0.06 

0.08 

1.278 

1.277 

1.276 

***10.63 

***9.28 

***7.77 

−0.09 

0.25 

−0.11 

−0.15 

0.17 

−0.13 

**−2.58 

***2.85 

*−2.12 

Phobia and anxiety 

First 

Second 

Third 

Arrangement 

Goal disengagement 

Planning 

0.16 

0.22 

0.26 

0.03 

0.05 

0.07 

1.278 

1.277 

1.276 

**7.58 

***6.73 

***6.66 

0.31 

0.13 

0.25 

0.14 

0.16 

0.14 

**2.49 

***−2.72 

**−2.50 

*p < 0.05; **p < 0.01; ***p < 0.001. 
 

Table 3 shows the statistical features of step by step regression related to goal 
adjustment strategies, metacognitive beliefs on the components of the attitude 
towards mathematic in students. The results of this table indicate that planning 
strategy has predicted the component of enjoyment and attitude towards ma-
thematics by explaining 0.04% of its variance. Planning strategies, goal reen-
gagement, and supervision and control have predicted the components of moti-
vation and attitude towards mathematics with 0.03%, 0.05% and 0.07% of va-
riance, respectively. The strategies of goal reengagement, supervision and control 
and goal disengagement have predicted the components of giving importance 
and attitude towards mathematics by explaining 0.04%, 0.06% and 0.08% of va-
riance, respectively. Also, the components of arrangement, goal disengagement 
and planning have predicted the components of phobia and anxiety and attitude 
towards mathematics by explaining respectively 0.03%, 0.05% and 0.07 of variance. 
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In general, it can be said that goal adjustment strategies and metacognitive be-
liefs are significant predictors for students’ attitude towards mathematics. 

4. Discussion 

This study was conducted with the purpose of explaining the attitude towards 
mathematics in students based on goal adjustment strategies and metacognitive 
beliefs of students. The obtained results showed that goal adjustment strategies 
and metacognitive beliefs can explain students’ attitude towards mathematics 
and are significant predictors for the components of the attitude towards ma-
thematics in students. These results are in line with the study results of Razavieh 
et al. (2005), Fouladchang (2007), Weissi & Talepasand (2014), Wigfield & 
Cambria (2010) and Ashcraft & Kirk (2001) based on the relationship of goal 
adjustment strategies and metacognitive beliefs with the attitude of students to-
wards mathematics and their educational progress in this domain. 

In the explanation of the relationship between goal adjustment strategies and 
attitude towards mathematics, it can be argued that goal adjustment is the inten-
tion or motivation that the learner pursues beyond the effort in the situation of 
progress. The importance of this structure is due to its different motivational, 
cognitive, behavioral and emotional effects on educational performance and 
progress (Rabbani & Youssefi, 2014). The goal adjustment in educational situa-
tions explains the motivation of individuals for studying and for this reason, it 
influences the tendencies, actions and responses of the learner in different 
learning situations. It is merely a stimulus for individuals to learn a special as-
signment in special circumstances, which is the basis of individual differences in 
educational situations. Some students show reactions accompanied by enjoy and 
eagerness about their school assignments and some others show refusal and re-
luctance (Dadvand, 2013). 

Numerous findings have shown that educational achievement especially in the 
lesson of mathematics is associated with motivational factors such as beliefs, at-
titudes, values and anxiety. Therefore, feeling and emotion in the learning 
process of mathematics are very important subjects and can create factors like 
mathematics anxiety and phobia, the enjoyment of mathematics, self-confidence 
and success or failure in mathematics (Yar Mohammadi Vassel et al., 2014). Al-
so, some students cannot have a positive attitude towards mathematics courses 
because of having some characteristics such as external motivation, comparing 
themselves with other students and having mathematics phobia and anxiety. 
Their targets are: competing with other students, attaining success with a low 
effort and this leads to less progress and negative attitude towards mathematics 
(Barzegar Bafrooei et al., 2014). 

Accordingly, goal orientation and goal setting in students can help them have 
a sense of belonging to mathematics, enjoy from activities that require the use of 
mathematical knowledge, consider it as an interesting and worthful lesson and 
increase their concentration in order to achieve their goals. Whereas, if the stu-
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dent is not aware of his/her goal orientation, he/she cannot have enough motiva-
tion for progress in mathematics and will have a negative attitude towards math 
lesson (Razavieh et al., 2005). Also, in the explanation of the relationship be-
tween metacognitive beliefs and attitude towards math lesson, it can be said that 
today, the metacognition is considered as one of the most important factors for 
explaining students’ educational progress and its impact is remarkable in doing 
different school assignments by students especially in math lessons. 

Several studies have shown that the type of attitude of students is related to 
metacognitive beliefs (Martinez, 2006). An individual with a relatively good me-
tacognitive consciousness knows to what extent he/she has perceived different 
math lessons and knows also which methods should be used. Such an individual 
has thus a positive attitude towards math lesson (Kuhn, 2006). In this regard, 
Billstein et al. (2015) believe that the deficiency in metacognitive skills is one of 
the important factors of learners’ failure in doing mathematics assignments and 
creates a negative attitude towards math lesson. Montague, Warger & Morgan 
(2000) emphasize specially the attitude towards math lesson and believe that if 
the teacher is not acquainted with new methods of mathematical information 
processing in students, their intellectual and cognitive processes and their atti-
tudes and beliefs, he/she won’t be able to teach effectively the lesson of mathe-
matics. Hence, by teaching metacognitive beliefs, the attitude of students to-
wards math lesson becomes positive and they will be more conscious of their 
performance. This is a current process that includes prediction, action and ref-
lection. By this prediction before action, the individual receives feedback and 
becomes aware of obstacles, difficulties, interruptions and different harassments. 
This individual has planning regarding the use of time and education, carrying 
out assignments and projects, and career and success in the society and has often 
a high level of motivation for educational progress (Delavar et al., 2015). Thus, if 
the students are capable of applying metacognitive strategies for an effective 
learning of mathematics, they will become smart learners who will achieve high-
er levels of problems solving skills during their learning process. They attain 
success in this field and believe the fact that they have the necessary skills and 
abilities to carry out math assignments, they spend thus more time doing these 
assignments and finally, they will achieve better results and will have a positive 
attitude towards the learning process of the lesson of mathematics (Rostami & 
Aliabadi, 2014). 

Furthermore, students with metacognitive skills facilitate their learning 
process in math lesson by applying the strategy of supervision and control, and 
they influence their intrinsic motivation. They will thus gain more educational 
success by correcting mistakes and increasing the speed of learning and prob-
lems solving, and subsequently, they will have a higher level of motivation and a 
more positive attitude towards mathematics (Price, 2016). Also, the students 
who apply the strategies of arrangement, they can thus re-examine and review 
their failures and the active learning process will be improved in them. These 
students have a high level of motivation for educational progress; they seek to 
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gain competencies, mastery and arrangement. In their learning process of ma-
thematics, they apply the strategies of expansion and arrangement in a sophisti-
cated and profound manner, they enjoy more the challenges and self-orientation 
and consequently, they will gain a more positive attitude towards math lesson 
(Elliot & McGregor, 2001). 

5. Conclusion 

In general, the results of this study showed that goal adjustment strategies and 
metacognitive beliefs can predict the attitude of students towards mathematics. 
According to these results, it can be argued that these findings have important 
educational implications in psychology and educational sciences. Because as 
previously mentioned, the attitude towards mathematics has a crucial effect on 
various personal and societal spheres and also on the educational futures of stu-
dents. Knowing the factors and variables related to it is thus of utmost impor-
tance. Despite the important results that are obtained from this study, but like 
other studies, there are some limitations in the present study. The most impor-
tant limitation of this study is its dependence on to the students of one geo-
graphical region (The city of Bafgh); it is thus not possible to generalize the re-
sults of this research to other individuals and students. It is recommended that 
the same study be conducted in other groups and individuals and the results be 
investigated. 
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