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SUMMARY 

Background. Academic achievement is one of the main aspects in the academic life of 

middle and high school students because it is considered as a proxy for academic 

performance and the learning process. More specifically, academic achievement in math is 

especially important because it is considered to be a basic skill. It is therefore necessary to 

understand how to improve math achievement among middle and high school students. 

Furthermore, it is important to understand this in contexts such as Colombia and Latin 

America due to the low academic achievement of most students in math tests. Objective. 

This study intends to explore the relationships between five contextual factors and seven 

psychological factors, and between these factors and math achievement in a Colombian and 

Latin-American context. Methodology. 903 middle and high school students, from 

different cities and towns of Colombia, answered twelve scales about the contextual and 

psychological factors, and about the self-reported grades in math. Scales reliability and 

validity were verified. Results. The results show that the motivational factors are more 

related to math achievement, namely: self-efficacy, learning-oriented motivation and 

autonomy support. Results also show differences in the factors that more predict math 

achievement between the younger and older students. Discussion. The results are 

summarized and reviewed considering the literature. The literature review raises an 

important discussion about the mediation and moderation in this type of studies that study 

relationships between factors. Finally, practical implications, limitations of this research 

and suggestions for future research are commented. 



1 
 

Introduction 

Academic achievement is a main aspect in the academic life of middle and high school 

students because it serves as a proxy for academic performance and of the learning process 

in general. It is also related to aspects such as subjective well-being (Piko & Hamvai, 2010; 

Salmela-Aro & Tuominen-Soini, 2010) and vocational future (Negru-Subtirica & Pop, 

2016). More specifically, academic achievement in math is considered to be of crucial 

importance because it is considered to be a basic skill of modern societies (OCDE, 2016) 

associated with the economic growth of a country (Xie, Fang, & Shauman, 2015). 

Given the importance of general academic achievement and more specifically of 

math achievement in students’ lives and its' impact on the development of a country, it is 

necessary to understand it better and to study how it relates to other factors, namely context 

and psychological factors. A considerable amount of research shows that socio-economic 

status (SES) as measured by using parental education, parental occupation, parental 

income, home resources or eligibility for free lunch programs, has a medium to strong 

relation with academic achievement (Sirin, 2005). In fact, research shows that the access to 

cultural and educational resources (such as books, educational games) is key to explain the 

socioeconomic inequalities found in academic achievement (Pokropek, Borgonovi, & 

Jakubowski, 2015).  

However, the SES is not enough to predict achievement and therefore it is relevant 

to consider that middle and high school students mainly spend their everyday either at 

home and or in school in classes, homework, and games. This means that school and home 

constitute the two most relevant immediate settings of the students and are part of their 

microsystems (Bronfenbrenner, 1994). It is in these settings where students spend time and 
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participate in activities with their teachers, classmates, and families. All these interactions 

are proximal processes (Bronfenbrenner & Morris, 1998) that influence students' cognitive 

and emotional development as well as the outcomes related to development such as 

academic achievement and performance (Bronfenbrenner, 1994).   

In Colombia, measures of academic achievement indicate a lower than average 

performance. The results of the 2015 PISA (Programme for International Student 

Assessment; OCDE, 2016) test showed that Colombian students scored lower than average 

(70 participating countries/economies) in all three of the competences that were assessed: 

mathematics, language and sciences. The report (OCDE, 2016) states that both the 

differences between countries and the differences within countries are influenced, but not 

determined, by socioeconomic characteristics. 

Hence, in order to understand academic achievement in Colombia it is important to 

explore other variables reported in the literature, such as social and psychological factors 

that can be related to students’ academic success. Several research initiatives, such as the 

study on factors associated with the cognitive achievement of students in Latin America 

and the Caribbean, have identified school climate (contextual factors) as a consistent 

variable in the prediction of academic performance (Treviño et. al., 2010). Also, 

psychological factors like self-efficacy, cognitive and metacognitive learning strategies, 

and goal-oriented motivation have shown moderate correlation with academic achievement 

(Wolters, 2004; Wolters, Shirley & Pintrich, 1996; Lee & Stankov, 2013).  

Nevertheless, most studies analyze the direct effects of contextual factors or 

individual factors on academic achievement, and when considering the context, they 

usually focus on family or school context, but fail to consider them simultaneously (Li, 
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Allen, & Casillas, 2017). In fact, most research has focused on social factors and has given 

less importance to the possible interaction between these factors and individual 

psychological factors when explaining academic performance (Li, Allen, & Casillas, 2017).  

Consequently, the main objective of this study is to explore the bidirectional 

relationships between contextual factors (family and school) and psychological factors, and 

their unidirectional relationships with academic achievement in math for middle and high 

school students in a Colombian and Latin-American context. Understanding this offers 

valuable information to develop interventions and educational practices that seek to 

improve students’ academic performance. To do so, this research focus on five socio-

contextual factors and seven psychological factors to predict math achievement in an 

attempt to adopt a more comprehensive view, that integrates simultaneously the two types 

of factors (Lee & Shute, 2010). This study considers the factors shown in Figure 1. 

 
Figure 1: Contextual and psychological factors of this research 
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The socio-contextual factors to be considered are: 1. parental involvement, 2. 

feedback strategies, 3. autonomy support, 4. collaborative learning and 5. negative 

classroom environment. Parental involvement is defined as the set of parental behaviors 

and practices related to the learning process of their children (Epstein, 1992, 1994; Park, 

Stone & Holloway, 2017). Feedback strategies and autonomy support are both considered 

to be related to student-teacher relationship. Feedback is information provided by an agent 

about performance or understanding, it is given for homework and evaluation grades and, 

for the purpose of this study, it focuses on whether the answer or task process (or another 

product) is correct or not (Hattie & Timperley, 2007). Autonomy support seeks to generate 

intrinsic motivation, curiosity and desire for challenge in the students (Ryan & Deci, 2000). 

As for collaborative learning and negative classroom environment refer to factors in the 

relations among students. Collaborative learning refers to the team work in which the 

students together seek to maximize their own and each other’s learning (Johnson & 

Johnson, 1999). Negative classroom environment is related to disorder and interruptions of 

the students in the classroom. Literature shows that a negative classroom environment is 

not conducive to learning (Pas, Cash, O'Brennan, Debnam & Bradshaw, 2015). 

The seven psychological factors examined in this study are: 1. sense of school 

belonging, 2. self-efficacy, 3. learning-oriented motivation, 4. demonstration-oriented 

motivation, 5. avoidance-oriented motivation, 6. cognitive learning strategies and 7. 

metacognitive learning strategies. The sense of school belonging is understood as the 

perception of being accepted, valued, included, and encouraged in school settings 

(Goodenow, 1993, cited by Liu & Lu 2011). Academic self-efficacy is concerned with the 

set of beliefs in the capacity to master own resources to the attainment of academic 
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outcomes (Nielsen, Makransky, Vang & Dammeyer, 2017). Goal orientations represent the 

set of beliefs related to why the people want to achieve purposes (Wolters, Shirley & 

Pintrich, 1996): learning, avoidance or demonstration orientation. Finally, learning 

strategies, have been conceptualized as a combination of cognitive and metacognitive 

processes (Lee & Shute, 2010). 

The present research focuses on math for middle and high school students in a local 

(Colombian) context and seeks to answer three research questions: How are the 

relationships between the contextual factors and between them and math achievement? 2. 

How are the relationships between the psychological factors and between them and math 

achievement? 3. How are the relationships between the contextual and psychological 

factors and between them and math achievement? 

To answer these three questions, initially three structural equation models (SEM) 

are proposed, estimated and compared, each one to answer one question. The first model 

only takes into account the contextual factors, the second model only includes the 

psychological factors, and the third model integrates the contextual and psychological 

factors in the prediction of math achievement. 

This study uses the data collected in the framework of a project named 

EDUCAPAZ, which assesses students in middle and high school in public and private 

schools of Bogotá, Cali and the south of Tolima. EDUCAPAZ is a social project focused 

on education for peace at different levels as the classroom and the community. The projects' 

main objective is to promote citizenship, emotional and academic competences. This 

project is supported by: Centro de Investigación y Educación Popular –CINEP/ PPP- Fe y 

Alegría de Colombia, Fundación Escuela Nueva Volvamos a la Gente, Fundación para la 
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Reconciliación, Pontificia Universidad Javeriana de Cali, Programa Aulas en Paz and 

Universidad de los Andes. 

It is important to anticipate some of the limitations of this study. Considering that 

the research is correlational and descriptive, and that the information was collected without 

an experimental or quasi-experimental design, it is not possible to interpret the effects 

between variables as causal relations. Another limitation is the possible bias in the self-

report of grades, the indicator of math achievement. Additionally, it is important to consider 

that the selection of the participating schools followed a non-random sampling and, in this 

sense, the results of the research are not generalizable to the population. 

This document is mainly composed of four parts. The first part, the literature 

review, presents the main theories and research on the socio-contextual and psychological 

factors that are related to the learning process and it examines the relationship between 

these variables and with the academic achievement. In the second part, the method, a 

description of the participants in the study is presented, as well as the characteristics of the 

different instruments or scales (set of questions) that were used. Also, in this section the 

procedure to collect the information, the analysis plan and the statistical analysis are 

presented. The third part shows the results of the psychometric analysis, descriptive 

statistics of the variables and the processes of estimation and interpretation of the structural 

equation models. The fourth and last part discusses the results of the previous part, seeks to 

relate them to the literature review and points out limitations and possible implications for 

future research in the area.    
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Literature Review 

Academic achievement is a main aspect in the academic life of middle and high 

school students because it works as a proxy for academic performance and the learning 

process in general, and that it is related to aspects such as subjective well-being (Piko & 

Hamvai, 2010; Salmela-Aro & Tuominen-Soini, 2010) and the vocational future (Negru-

Subtirica & Pop, 2016). Research shows that students with higher academic achievement 

have a more positive view of their vocational future and have already spent time in career 

searching and planning activities (Negru-Subtirica & Pop, 2016). The same way, a high 

academic achievement is related to subjective well-being and contributes to a satisfactory 

school experience (Piko & Hamvai, 2010; Salmela-Aro & Tuominen-Soini, 2010).  

Specifically, academic achievement in math is considered to be of the utmost 

importance because math is defined as a basic skill relevant to personal, social and 

economic well-being and necessary to allow a full participation in modern organizations 

(OCDE, 2016). Its importance lies in that it allows to resolve real-life problems (OCDE, 

2016). In fact, increasing numbers of jobs require math skills (National Research Council, 

2012).  

The set of educational and occupational fields made up by Science, Technology, 

Engineering and Mathematics-STEM, includes math as one of its core areas (Xie, Fang, & 

Shauman, 2015). Using study methods based on STEM education has been related to better 

critical think and better problem-solving skills (Soros, Ponkham, & Ekkapim, 2018). 

Besides, the evidence shows that improving STEM education is associated with the 

economic growth of a country (Xie, Fang, & Shauman, 2015). 
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Taking into account the importance of academic achievement in math, this literature 

review focus on the interaction of contextual and psychological factors in the prediction of 

academic achievement. Two relevant studies present advances in this regard are: Li, Allen 

and Casillas (2017), and Lee and Stankov (2013). 

The study made by Li, Allen and Casillas (2017) is an example of integration of 

contextual and psychological factors, considering two settings: family and school. The 

results show that family involvement and school climate have both direct and indirect 

effects, by means of psychological variables such as academic commitment and emotional 

control, on academic achievement over time (mediation test using SEM), in high-poverty 

middle school students in the United States. 

Lee and Stankov (2013) made one of the most comprehensive and important studies 

to provide empirical evidence on the relationships between contextual and psychological 

factors and math academic achievement (PISA 2003). They were interested in exploring 

whether five contextual factors (namely, i) cooperative learning, ii) competitive learning, 

iii) student–teacher relationships, iv) teacher support in math lessons, and v) disciplinary 

climate) in math lessons are associated with ten psychological factors (namely, i) interest in 

math, ii) instrumental motivation in math, iii) math self-efficacy, iv) math self-concept, v) 

math anxiety, vi) control, vii) elaboration, viii) memorization; ix) attitudes toward school, 

x) sense of belonging to school in math lessons) and if them are associated with math 

achievement.  

The results of the study showed that the perception of the five contextual factors are 

positively associated with the psychological factors (the others ten factors), with the 

exception of math anxiety, with which the associations are negative. Only the relationships 



9 
 

between disciplinary climate and competitive learning, and disciplinary climate and 

cooperative learning were not significant. Respect to the association of the factors with the 

math achievement, self-efficacy was the strongest predictor of math achievement. The only 

factor without a significant relation to math achievement was interest in math (Lee & 

Stankov, 2013). Furthermore, factors such as elaboration strategies, control strategies, and 

cooperative learning presented small but significant negative relationships with math 

achievement, which is odd and is contrary to the evidence found by other studies.      

Despite the results from these studies, the literature review on the contextual and 

psychological factors related to academic achievement suggests that there is a dearth of 

research in the crossroads of social and psychological determinants of math performance 

(Li, Allen, & Casillas, 2017) in the Colombian and Latin-American context, with middle 

and high school students. It is therefore imperative to develop a comprehensive research on 

the predictors of math achievement and the links between them. Attending this void in the 

literature, the following review is divided into four sections: a) contextual factors and 

academic achievement; b) psychological factors and academic achievement; c) integration 

of contextual factors and psychological factors with academic achievement; and d) 

theoretical models proposed. 

Contextual Factors and Academic Achievement 

Bronfenbrenner (1994) presented a socio-ecological model to understand human 

development. He argues that the quality of the relationships between the individual and 

each subsystem in the model strongly affect how individuals develop. He defined five 

subsystems in his system: microsystem, mesosystem, exosystem, macrosystem, and 

chronosystem. A microsystem is composed by the set of activities, social roles and 



10 
 

interpersonal relations the individual builds with the immediate environment. The 

mesosystem includes the interactions and processes between two or more microsystems, 

hence, the mesosystem is a system of microsystems. The exosystem comprises the 

interactions and processes between two or more spaces, at least one in which the child is 

not present, but that influences him indirectly. The macrosystem is the reference frame that 

is present in the previous subsystems and is composed by belief systems, knowledge, 

material resources, customs, and life-styles. Lastly, the chronosystem is the parameter that 

spreads the environment into a third dimension because the time is recognized as a property 

of the surrounding environment (historical time) and not only as a chronological age.  

In the core of Bronfenbrenner's theory is the concept of proximal processes, which 

are equivalent to the forms of interaction between an active human organism during his life 

and the persons, objects, and symbols in its immediate external environment 

(Bronfenbrenner & Morris, 1998). The proximal processes are the engines of human 

development that can produce competences, demonstrated acquisitions, and further 

development, or dysfunctions, manifestations of difficulty in maintaining control, and 

integration of behavior across situations (Evans y Bronfenbrenner 2000).  

The present research focuses on the proximal processes that occur in two settings of 

the microsystem, school and home (familiar), and their integration in the mesosystem. 

These proximal processes are believed to influence the cognitive and emotional 

development of the individual as well as the outcomes related to development, like 

academic achievement and performance (Bronfenbrenner, 1994).  

Familiar context. In the first context there is the parental involvement which, 

despite its intuitive sense, lacks a clear and consistent meaning (Fan & Chen, 2001).  
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Parental involvement (1). In practice, parental involvement has been defined as 

several different parental behaviors and practices, such as expectations, communication 

with children and with teachers about school, participation in school activities and rules at 

home (Fan & Chen, 2001), among others. Epstein (1992, 1994) was one of the first ones 

who tried to conceptualize parental involvement and defined a typology of six levels of 

school-related opportunities for parental involvement: a) assisting child-rearing skills, b) 

school-parent communication, c) school volunteer opportunities, d) home-based learning, e) 

school decision-making, and f) school-community collaborations. The results of a meta-

analysis by Fan and Chen (2001) revealed the existence of a small to moderately significant 

relationship between parental involvement and academic achievement, in students of school 

education. This relationship is stronger when the measure of academic achievement is a 

global indicator rather than when it is a specific indicator (Fan & Chen, 2001). 

A recent review on parental involvement in elementary school was done by Park, 

Stone and Holloway (2017) who examined the relationship between the socio-economic 

status (SES), academic achievement, and the school learning environment with three forms 

of parental involvement: i) involvement for school improvement (public), ii) involvement 

for children's schooling (private), and iii) the development of social networks among 

parents (networking). The results showed a moderate effect of SES of the school suggesting 

that aggregate private parental involvement and networking were related to more positive 

learning environments and higher school achievement in low-SES schools, while aggregate 

public parental involvement had more benefit in high-SES schools. 

Jhang and Lee (2017) proposed and validated a parental involvement model in 

which five dimensions were included: parent-child discussion, parental expectation, family 
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rules, intergenerational closures (social network between parents), and school-based 

participation. The results showed that among students between fourth and sixth grade, four 

out of the five dimensions were related to academic achievement. The only unrelated 

dimension was intergenerational closures. 

It is important to know that parental involvement decreases in middle and high 

school possibly due to the parents’ belief that they had more influence when their children 

were in elementary school (Li, Allen, & Casillas, 2017). The changes observed in middle 

school are mainly a consequence of the demands of the level of education, the lack of time 

of parents, adolescents’ autonomy, and the teachers’ communication style (Costa & Faria, 

2017).  

In summary, parental involvement, understood as settings of parental behaviors and 

practices directly or indirectly associated with the learning and school experience of their 

children, is a relevant factor of the familiar context positively related to the academic 

achievement (Fan & Chen, 2001; Jhang & Lee, 2017; Park, Stone & Holloway, 2017). The 

present research focuses on aspects of the parental involvement related to the learning 

process of their children during middle and high school.  

School context. The second setting of the present research is the school. A study of 

the factors associated with cognitive achievement in Latin America and the Caribbean 

among 3rd and 6th graders in math, language, and science showed that school climate is 

one of the main variables that explains the learning (Treviño et. al., 2010; Treviño, Place & 

Gempp, 2012).  
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School climate is known to be a theoretical construct very difficult to specify 

(Treviño et. al. 2010; De Pedro, Gilreath & Berkowitz, 2016). However, in general terms, 

“school climate is based on patterns of people’s experiences of school life and reflects 

norms, goals, values, interpersonal relationships, teaching and learning practices, and 

organizational structures” (National School Climate Council, 2007, cited by Thapa, et. al., 

2013, pp. 358).  

The school climate has been considered to be a key factor schools can directly affect 

(Treviño et. al., 2010) and one that is related to different students’ outcomes such as mental 

and physical health, self-concept, substance abuse, psychiatric problems, and school 

attendance. It serves as a protective factor for learning and for positive development in life 

(Thapa, Cohen, Guffey & Higgins-D'Alessandro, 2013). Additionally, school climate is a 

factor that moderates the relation between poverty and academic development (Hopson & 

Lee, 2011), and it has a mediation effect between the physicals conditions of the school and 

academic achievement (Maxwell, 2016).  

Although there is no clear consensus on the dimensions that constitute school 

climate, Thapa et. al. (2013) propose five areas from an exhaustive review of the literature 

about this construct: (a) safety; (b) relationships; (c) teaching and learning; (d) institutional 

environment; and (e) school improvement process. The present study focuses on four 

factors related to Teaching and Learning, their third area of school climate, which refers not 

only to academic learning but also to social, emotional, ethical, and civic learning but also 

related to service learning, support for academic learning, support for professional 

relationships and teachers’, and students’ perceptions of school climate (Thapa et. al., 

2013).  
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The four contextual factors related with the school climate are: feedback strategies, 

autonomy support, collaborative learning and negative environment. The two first factors 

are present in the teacher-student relationships. The two last factors are present in the 

student-student relationships, which is important insofar as it is related to satisfaction with 

school experiences and with subjective wellbeing (Oriol, Torres, Miranda, Bilbao, & 

Ortúzar, 2017).  

Feedback strategies (2). Feedback is defined as information provided by an agent 

regarding aspects of performance or understanding (Hattie & Timperley, 2007). Numerous 

researchers have demonstrated that feedback has an impact on learning and achievement 

(Hattie & Timperley, 2007). Cutumisu and Schwartz (2017), making reference to two of 

Hattie’s studies (2009, 2012), state that the effect of feedback on academic achievement has 

a mean effect size between 0.75 and 0.79. However, its impact is not automatic, that is, it 

does not have power on its own to start an action, since the feedback can be accepted, 

modified or rejected (Hattie & Timperley, 2007). Also, the effectiveness of the feedback 

depends on motivational factors such as the engagement of the learner (Winstone, Nash, 

Parker, & Rowntree, 2017) and informational factors like complexity or type of information 

(Hattie & Timperley, 2007). 

Hattie and Timperley (2007) present a theoretical model from which the role of 

feedback can be analyzed. According to the authors the main objective of the feedback is to 

reduce the discrepancies between the students’ current understanding or performance and 

the desired goal. In this sense, teachers and students can perform activities in order to 

achieve this, at four levels: a) feedback to the task: about how well tasks are 

understood/performed; b) feedback to the process: on the main process; c) feedback for 
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self-regulation: for self-monitoring; and d) feedback for the self: to effect personal 

evaluation.  

The present research focuses on the teacher’s feedback strategies at the task level, 

specifically those that accompany math homework and tests or exams grades. This level of 

feedback is centered on whether the answer or task (or another product) is correct or 

incorrect and if its' effectiveness depends on the delivery of useful information (Hattie & 

Timperley, 2007).  

Autonomy support (3). Self-determination theory (SDT) suggests that human 

beings can be proactive and engaged or passive and alienated depending largely on the 

social conditions in which they develop (Ryan & Deci, 2000). The theory also proposes 

that, to the extent that the three basic psychological needs of competence, autonomy and 

relatedness are met, self-motivation and mental health are yielded. Following this approach, 

autonomy supportive teachers generate intrinsic motivation, curiosity, and desire to 

challenge in their students (Ryan & Deci, 2000).  

The teachers who promote the autonomy of their students identify and nurture the 

students’ needs, interests, and preferences. They provide optimal challenges and highlight 

meaningful learning goals and present interesting, relevant, and enriching activities to their 

students (Jang, Reeve & Deci, 2010). This type of teachers creates opportunities for 

students to take the initiative during the learning activities by building instruction around 

students’ interests, personal goals and choice making (Jang, Reeve & Deci, 2010).  

Collaborative learning (4). Collaborative learning is a learning strategy has been 

applied since from preschool all the way through graduate school and adult training 
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programs in different subject areas and settings (Johnson & Johnson, 2009). The idea of 

collaborative learning is based on the Social Interdependence Theory, which affirms that 

social interdependence exists when someone’s outcomes are affected by the persons' 

actions and those of others (Johnson & Johnson, 2009). This interdependence can be 

positive or negative depending on whether the actions of the individuals promote or 

obstruct the achievement of goals.  

Collaborative learning is defined as teamwork in which the students work together 

to maximize learning for themselves and for others (Johnson & Johnson, 1999). It may 

have positive effects on academic achievement and attitudes and may be moderated by 

other factors like the study domain, age, and culture (Kyndt, Raes, Lismont, Timmers, 

Cascallar & Dochy, 2013).  

The methods of collaborative learning may vary depending on the structure of two 

factors: incentives and tasks (Kyndt et. al., 2013). Regarding incentives, there are three 

ways or methods to motivate the collaborative learning: group rewards for individual 

learning, group rewards for group product, and individual rewards. However, collaborative 

learning can also occur without external rewards in which case rewards are not the central 

element in the learning process. As for task structure, there are two types of collaborative 

learning: group study and task specialization. Nevertheless, it is important to point out that 

the effective learning product of teamwork has several barriers like groupthinking, 

diffusion of responsibility, dominant leader, social loafing, and conflict escalation 

(Decuyper, Dochy, & Van den Bossche, 2010).  
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In the present study the perception of collaborative learning is evaluated in general 

terms, that is to say, in the class group as an only group (not in a small groups), without 

rewards, without specific tasks, and without considering barriers.  

Negative classroom environment (5). The main objective of classroom 

management is maximizing learning. Its secondary purpose is minimizing misconduct that 

is disruptive to learning (Wolff, Jarodzka & Boshuizen, 2017). Negative classroom 

environment is therefore related to disruptions in the learning environment, it happens in 

the interactions among students, and is related to how the teacher manages the classroom. A 

negative environment for learning in the classroom can be understood as an indirect 

measure of problematic classroom management (Wolff, Jarodzka & Boshuizen, 2017).  

Negative classroom environment is not conducive to learning, it limits time for 

instruction and contributes to negative peer interactions in the classroom. It occurs when 

students do not meet the behavioral expectations in the classroom (Pas, Cash, O'Brennan, 

Debnam & Bradshaw, 2015). Much research has established that behavior problems such as 

classroom disruption are related to bad academic functioning and low school connectedness 

(Konishi, Hymel, Zumbo & Li, 2010; Malecki & Elliott, 2002).  

To summarize the contextual factors of the school, there are four important 

contextual factors related with the academic achievement. Feedback is considered as 

information provided by an agent about performance or understanding and that accompany 

homework and evaluation grades. Here, the feedback focuses on whether the answer or task 

process (or another product) is correct or not (Hattie & Timperley, 2007). Autonomy 

support seeks to generate intrinsic motivation, curiosity and desire for challenge in the 

students (Ryan & Deci, 2000). Collaborative learning refers to the team work in which the 
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students together seek to maximize their own and each other’s learning (Johnson & 

Johnson, 1999). In this research, this factor is considered in the class group as an only 

group (not in a small groups). Negative classroom environment is related to disorder and 

interruptions of the students in the classroom. The three first factors have a positive 

relationship with the academic achievement, while the last has a negative one.  

Relationships between contextual variables. The objective of this section is to review the 

relationship between the five contextual factors. However, in this literature review, there 

are not empirical works that link the parental involvement and the feedback strategies with 

the others contextual factors of this research were found. In fact, it is not clear that these 

relationships have a theoretical meaning. Regarding the relationship between the others 

three factors, autonomy support, collaborative learning, and negative classroom 

environment, it is important to consider that the perceived teacher competencies influence 

the student-student relationship as well as the academic performance while the student-

student relationship influences academic performance (Costa, Cardoso, Lima, Ferreira, & 

Abrantes, 2015).  

The disruptive or incivility behaviors in the classroom, typical of a negative 

classroom environment, are negatively related to autonomy support because students might 

behave more positively if their teachers care about them and how they learn (Summers, 

Bergin, & Cole, 2009). Besides, to the extent that collaborative learning generates greater 

participation and interactive learning among students, it is expected that it is positively 

associated with the autonomy support by the teacher and negatively associated with 

negative environment in the classroom (Summers, Bergin, & Cole, 2009). Related to the 

interaction between autonomy support and negative environment, Mitchell and Bradshaw 
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(2013) affirm that to promote a positive classroom environment, discipline strategies are 

not exclusively needed. In fact, they consider it is actually better to use positive behavior 

support strategies because they are associated with better discipline, order within 

classroom, fairness, and student-teacher relationship.  

Psychological factors and Academic Achievement 

To contribute to the lack of comprehensive studies that integrate the contextual 

factors and psychological factors in the prediction of academic achievement, this research 

includes seven psychological factors, thinking of the possibility to explore the interaction of 

these factors with the contextual factors. The seven psychological factors are: 1. sense of 

school belonging, 2. self-efficacy, 3. learning-oriented motivation, 4. demonstration-

oriented motivation, 5. avoidance-oriented motivation, 6. cognitive learning strategies and 

7. metacognitive learning strategies. First, the concepts and basic definitions of each 

psychological factor are presented, and their relationship with academic achievement. 

Then, the relationships between psychological factors are presented.  

Sense of school belonging (1). The sense belonging is as a sense of being accepted, 

valued, included, and encouraged in school settings (Goodenow, 1993, cited by Liu & Lu 

2011). This sense of the students in the school is related to academic achievement 

(Anderman, 2002). However, when the studies consider that sense of school belonging and 

the academic achievement are not static variables but as trajectories, the conclusions are not 

so clear.  Liu and Lu (2011) showed that neither the initial status nor the rate of change of 

Chinese students' sense of school belonging significantly predicted the changes in their 

academic achievement over the high school transition period. But Hughes, Im and Allee 

(2015) showed that start level of sense of school belonging predicted 8th grade reading for 
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girls as well as 8th grade math for boys and girls, and the growth in sense of school 

belonging predicted 8th grade achievement only for African American students. It is 

important to take into account that there are differences in the results due to sex and culture.  

Self-efficacy (2). Regarding the second psychological factor, self-efficacy, one of 

the first definitions was presented by Bandura (1977), who operationalized it as a set of 

beliefs in the capacities to organize and execute the course of action that is required to 

achieve a certain achievement. Academic self-efficacy involves a set of beliefs in the 

capacity to master motivational, cognitive, emotional, behavioral, and social resources to 

the attainment of academic outcomes (Nielsen, Makransky, Vang & Dammeyer, 2017).  

Honicke and Broadbent (2016) performed a systematic review about the 

relationship between academic self-efficacy and academic achievement (GPA, official 

grades, self-report) in university students, reviewing fifty-three papers in twelve years of 

research (2003-2015). This review presents enough empirical evidence that support a 

moderate correlation between academic self-efficacy and academic achievement, and that 

the indicator of the achievement does not influence this relationship (self-report or official 

grades).  

Nielsen et. al. (2017) propose a division of the academic-self efficacy in learning 

self-efficacy and exam self-efficacy. The first, learning self-efficacy refers to the beliefs 

about the ability to understand concepts or to master skills and, the second, exam self-

efficacy is related to the beliefs about the ability to do well and to obtain good grades. The 

present research focuses on the academic learning self-efficacy in math. The learning self-

efficacy in math and math achievement are related (Grigg, Perera, McIlveen, & Svetleff, 
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2018; Wolters, 2004), in fact, the math self-efficacy is considered as the best predictor of 

mathematics in the PISA 2003 data (Lee & Stankov, 2013). 

Goal orientation (3, 4 and 5). The third, fourth and fifth psychological constructs 

are three approaches of the goal orientation: learning-oriented motivation, demonstration-

oriented motivation and avoidance-oriented. In this point, it is necessary to clarify that 

while the goals represent the very specific purposes that people want to achieve, the goal 

orientations represent the set of beliefs related to why the people want to achieve those 

purposes and it represents different ways to approach or respond to achievement situations 

(Wolters, Shirley & Pintrich, 1996). In other words, it represents the way in which people 

define success (Debicki, Kellermanns, Barnett, Pearson & Pearson, 2016).   

Achievement Goal Theory proposes a conceptual differentiation among the 

achievement goal orientation, distinguishing the goal to develop ability (learning-oriented 

motivation), the goal to demonstrate ability (demonstration-oriented motivation) and the 

goal to avoid demonstrating lack of ability (avoidance-oriented motivation) (Midgley et. 

al., 1998). It is important to considerer that even if the goal orientations are different, they 

are not mutually exclusive, that is to say, the people can adopt multiple goal perspectives 

(Huang, 2016). 

The relationship between the goal orientation and academic achievement is not clear 

because there are studies with contradictory results. On the one hand, studies like the one 

developed by Debicki, et al. (2016) show that controlling by sociodemographic 

characteristic (age and gender), core self-evaluations and the big five personality traits 

(Conscientiousness, Agreeableness, Neuroticism, Openness to experience and 

Extraversion), the learning approach is not related to academic achievement, but the 
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demonstration approach is positively related and performance avoidance is negatively 

related. On the other hand, other studies that control by other psychological variables show 

that the learning approach and demonstration approach have a positive relationship with 

academic achievement and that performance avoidance has a negative relationship 

(Wolters, 2004).  

Learning strategies (6 and 7). The sixth and seventh psychological constructs are 

related to the learning strategies, which have been conceptualized as a combination of 

cognitive and metacognitive processes (Lee & Shute, 2010). The cognitive strategies refer 

to the skills that help learners when they develop internal procedures that enable them to 

perform complex tasks (Rosenshine, 1997, cited by Lee & Shute, 2010), for example 

summarizing, inferring, applying, reviewing and reasoning. The metacognitive strategies 

are related to the skills of learners to acknowledge, plan, monitor, and evaluate their own 

cognitive processes as well as their strengths and weaknesses as learners (Lee & Shute, 

2010).  

Metacognitive strategies are related to self-regulated learning (SRL), defined as an 

active process in which the learners establish goals about their learning and then try to 

monitor, control and evaluate their thoughts, motivations and behaviors (Pintrich, 2000). 

The SRL has four phases: planning, monitoring, control and reflection on the self, the task 

and the context (Pintrich, 2004). Metacognition is so important that Babakhani (2014) 

affirm that the main purpose of education system is to develop self-regulated and 

independent students who are able to regulate their own learning process. 

In summary, there are seven psychological factors related to academic achievement. 

Sense of school belonging is understood as the perception of being accepted, valued, 
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included, and encouraged in school settings (Goodenow, 1993, cited by Liu & Lu 2011). 

Academic self-efficacy is concerned with the set of beliefs in the capacity to master own 

resources to the attainment of academic outcomes (Nielsen, Makransky, Vang & 

Dammeyer, 2017). Goal orientations represent the set of beliefs related to why the people 

want to achieve purposes (Wolters, Shirley & Pintrich, 1996), in that sense, the students 

can be motivated by learning (the goal to develop ability), avoidance (the goal to avoid the 

demonstration of lack of ability) or demonstration (the goal to demonstrate ability) 

(Midgley et. al., 1998).  

Cognitive learning strategies refer to the skills that help learners when they develop 

internal procedures that enable them to perform complex tasks (Rosenshine, 1997, cited by 

Lee & Shute, 2010). Metacognitive learning strategies are related to the skills of learners to 

acknowledge, plan, monitor, and evaluate their own cognitive processes (Lee & Shute, 

2010). All psychological factors have a positive relationship with academic achievement, 

except the avoidance-oriented motivation, which has a negative one. 

Relationships between psychological variables. In this section, the objective is to 

review the relationship between the seven psychological factors. Starting with sense of 

school belonging, Babakhani (2014) completed an interesting research in which he relates 

the sense of school belonging with a contextual factor, perceived class (interest, challenge, 

choice and enjoy), and with other psychological factor, self-regulated learning (learning 

belief control and self-efficacy and meta cognitive regulation). The results show that sense 

of school belonging and self-regulated learning have a positive relationship. The results 

also suggest that class environmental perception directly and by sense of belonging 
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mediation to school is effective on self-regulated learning. The author uses SEM and speak 

about causal model; however, the design is correlational.  

To continue, talking about the four factors associated with motivational beliefs, self-

efficacy and goal orientation (learning, demonstration, avoidance), Huang (2016) says that 

there are two major constructs in achievement motivation, in which the competence is in 

the core of the definitions. The Huang meta-analysis (2016) with 125 studies reviewed, 

shows, on the one hand, that the relationship between learning approach and self-efficacy 

tends to be moderate to strong. On the other hand, the relationship between demonstration 

approach and self-efficacy as well as the relationship between avoidance approach and self-

efficacy are not clear, because the first link sometimes is low and other times it does not 

exist, and the second link is either negative or it does not exist (Huang, 2016).   

Honicke and Broadbent (2016) affirm that goal orientations, together with other 

factors such as effort regulation and deep processing, moderate the relationship between the 

self-efficacy and the academic performance. Now, about the direction of the relationship 

between self-efficacy and goal orientation, the empiric evidence is not clear, however, the 

longitudinal study of Phan (2009) suggests a bi-directional relationship. 

Now, to include the factors associated with the learning strategies, Pilegard and 

Fiorella (2016) present an interesting research that shows the relation between the cognitive 

and metacognitive strategies in middle school students in a pre-algebra class. They 

conclude that the use of cognitive learning strategies, more specifically generative 

strategies such as writing a summary or writing an explanation for a peer, improve 

students’ self-regulation.  
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Respect to the relationship of the learning strategies with the others psychological 

factors, Kıran and Sungur (2012) developed a research program with middle school 

students to explore the link between the science self-efficacy and their outcomes (learning 

strategies). The results show that science self-efficacy had a positive relationship with 

cognitive and metacognitive learning strategies. In the same sense, the self-efficacy and 

metacognition have a positive relationship in a study with undergraduate students in 

Indonesia, with academic environment in general (Hermita & Thamrin, 2015). 

The cognitive and metacognitive learning strategies in Math, English and Science 

have positive relationships with self-efficacy, learning approach, demonstration approach 

and academic achievement, as well as negative relationship with avoidance approach (Al-

Baddareen, Ghaith & Akour, 2014; Wolters, 2004; Wolters, Shirley & Pintrich, 1996). 

Even, in a virtual collaborative task context it presents similar patterns of relations, since 

the results showed significant and positive paths between self-efficacy, learning approach, 

deep cognitive processing and achievement (Sins, Van Joolingen, Savelsbergh & Van 

Hout-Wolters, 2008). 

Integration of Contextual and Psychological Factors with Academic performance 

Considering the join action between social and psychological factors in the 

prediction of academic achievement in math, the idea in this section is to review some 

studies that have tried to integrate the contextual and psychological factors in the 

explanation of academic achievement. This review highlights links between contextual and 

psychological factors and between them and the academic achievement. 
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  Taking into account that middle and high school students have different 

significative interactions in the familiar and school context with other agents, the support 

by teachers, parents and classmates have small but positive relationships with the self-

efficacy of students, while the latter has a small and positive relationship with the academic 

achievement (Sivandani, Koohbanani & Vahidi, 2013).   

First, about specific parent’s support, studies show that self-efficacy has a mediation 

effect between the parental involvement and academic achievement, in undergraduate 

students (Weiser and Riggio, 2010), or that the self-perception has a role of partial 

mediation between specific involvement of the father and academic achievement in middle 

and high school students (Gordon, 2017). However, these studies speak about mediation 

only because they use regression analysis or structural equation model (SEM) but these 

studies have methodological limitations that do not allow to deduce mediation effects. In 

the literature review, no information was found on the possible relationship between the 

parental involvement and the others psychological factors. 

Secondly, about teachers support or the factors implicated in the student-teacher 

relationship, the possible links can have feedback strategies and autonomy support with the 

psychological factors are presented. To the extent that the effectiveness of the feedback 

depends on motivational factors the learning or performance orientation and self-efficacy 

(Cutumisu & Schwartz, 2017), feedback has a close relationship with self-efficacy and goal 

orientation. Feedback is a type of verbal or social persuasion, one of the learning 

experiences identified as antecedents or sources of self-efficacy (Dahling & Ruppel, 2016). 

That way, feedback about poor performance can decrease self-efficacy in a specific 

domain, at least in the brief time (Ilgen & Davis, 2000). However, some people react 
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differently, a plausible explanation is attributed to learning goal orientation, because it 

buffers the effect of the negative feedback on the self-efficacy (Dahling & Ruppel, 2016).   

Continuing with the feedback, and considering that there is not a clear mechanism 

that currently explains its relationship with academic achievement (Cutumisu & Schwartz, 

2017) and that most studies on feedback focus on university students (Winstone et al., 

2017), it is important to include this construct in the present research with students going 

through middle and high school, in order to understand better this relationship (feedback-

achievement) under the presence of other variables like cognitive and metacognitive 

learning strategies. For example, Butler and Winne (1995, cited by Cutumisu & Schwartz, 

2017) point out that feedback is the prime factor of processes that constitute Self-regulated 

learning (SRL).  

For its part, some studies show that the teacher-student relationships based on 

autonomy support, generates deeper levels of learning, positive affect, academic 

achievement and behavior persistence (Buff, Reusser, Rakoczy, & Pauli, 2011, and Reeve, 

2009, cited by Oriol-Granado, Mendoza-Lira, Covarrubias-Apablaza, & Molina-López, 

2017). The research carried out by Oriol-Granado et. al. (2017) shows that the autonomy 

support has a direct effect and an indirect effect, mediated by engagement and self-efficacy, 

on the self-report of academic performance. Other research that integrates the autonomy 

support with other variables to predict academic achievement and educational outcomes 

expectations shows that the satisfaction of basic psychological needs (autonomy, 

competence, relatedness) has an influence on achievement and outcomes expectations, 

mediated by autonomous motivation (Luginbuhl, McWhirter, & McWhirter, 2016).  
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 About the relationship between the autonomy support and learning strategies, a 

study with a longitudinal design reveals a small mediating effect from metacognitive 

strategies use between perceived autonomy support by teachers and academic achievement 

(Schuitema, Peetsma & Van der Veen, 2016), in students of secondary education.  

Third, it is about classmate’s support or the factors implicated in the student-teacher 

student: collaborative learning and negative classroom environment. About the negative 

classroom environment, no empirical research was found relating to the psychological 

variables.  

On the other hand, collaborative learning could have a positive association with 

self-efficacy as long as in the groups there are people with high self-efficacy, because 

observing a similar peer (a model) who have high academic achievement and strong self-

efficacy can help other students with lower self-efficacy beliefs increase their self-efficacy 

and, in turn, their academic achievement (Bandura, 1986). Wang and Lin (2007) think that 

it is possible to transmit efficacy beliefs in the interaction with others.   

Achievement goals influence interaction behaviors when students are engaged in 

collaborative activities, but not necessarily the outcomes of the collaborative activities 

(Mercier, 2017). Additionally, the achievement goal may be related to the way to enter and 

engage in collaborative environments because students who do not have a learning-goal 

orientation have trouble engaging in the new computer-supported collaborative learning 

environment (Rahikainen, Järvelä, & Salovaara, 2000). 

Based on this literature review, with conceptual definitions and empirical research 

focus on the interaction between contextual factors and psychological factors, and between 
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them and academic achievement, in the next section the three theoretical models are 

presented.  

Theoretical Models Proposed 

Three theoretical models are proposed in order to predict math academic achievement. The 

corresponding formal models are estimated and compared to better understand the 

relationship between contextual and psychological factors with academic achievement in 

middle and high school mathematics. First, to analyze the relationships when the types of 

factors are separated, the first model only considers the contextual factors while the second 

model only includes the psychological factors. Then, to analyze the benefits of the 

integration of the two types of variables, the third model considers both types of factors in 

the prediction of math achievement.  

First Model. Contextual Factors. Based on the literature review, this first model 

predicts positive relationships of math achievement with parental involvement (Fan & 

Chen, 2001; Jhang & Lee, 2017; Park, Stone & Holloway, 2017), feedback strategies 

(Hattie & Timperley, 2007; Cutumisu and Schwartz, 2017), autonomy support (Oriol-

Granado, Mendoza-Lira, Covarrubias-Apablaza, & Molina-López, 2017) and collaborative 

learning (Kyndt, Raes, Lismont, Timmers, Cascallar & Dochy, 2013), and a negative 

relationship with negative classroom environment (Konishi, Hymel, Zumbo & Li, 2010; 

Malecki & Elliott, 2002). Regarding the relationship between the contextual factors, 

positive relationship between autonomy support and collaborative learning (Costa, 

Cardoso, Lima, Ferreira, & Abrantes, 2015; Summers, Bergin, & Cole, 2009) is expected, 

and negative relationships of negative environment with autonomy support (Mitchell and 

Bradshaw, 2013) and with collaborative learning (Summers, Bergin, & Cole, 2009) are 
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expected. Further, although no literature was found about the relationship feedback 

strategies and autonomy support, it is expected a positive relationship because possibly the 

teachers who identify and nurture the students’ needs and interests, surely also give a more 

effective and timely feedback. 

Second Model. Psychological Factors. Based on the literature review, this second 

model predicts positive relationships of math achievement with sense of school belonging 

(Anderman, 2002; Hughes, Im & Allee, 2015), self-efficacy (Grigg, Perera, McIlveen, & 

Svetleff, 2018; Honicke & Broadbent, 2016; Lee & Stankov, 2013; Wolters, 2004), 

learning-oriented motivation and demonstration-oriented motivation (Debicki, 

Kellermanns, Barnett, Pearson & Pearson, 2016; Wolters, 2004), cognitive and 

metacognitive learning strategies (Al-Baddareen, Ghaith & Akour, 2014; Wolters, 2004), 

and a negative relationship with avoidance-oriented motivation (Debicki, Kellermanns, 

Barnett, Pearson & Pearson, 2016; Wolters, 2004).  

Regarding the relationship between the psychological factors, starting with sense 

belonging, positive relationships are expected with self-efficacy and with metacognitive 

learning strategies (Babakhani, 2014). On goal orientation, positive relationship between 

learning-oriented and demonstration-oriented, and negative relationships between them and 

avoidance-oriented (Wolters, 2004) are expected. In the same way, positive relationships of 

self-efficacy with learning-oriented and with demonstration-oriented and a negative one 

with avoidance-oriented (Honicke and Broadbent, 2016; Huang, 2016; Phan, 2009) are 

expected.  

Now, including the learning strategies, a positive relationship between cognitive and 

metacognitive strategies are expected (Fiorella, 2016). Further, the learning strategies will 
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have a positive relationship with self-efficacy, learning-oriented, demonstration-oriented, 

and a negative one with avoidance-oriented (Al-Baddareen, Ghaith & Akour, 2014; Sins, 

Van Joolingen, Savelsbergh & Van Hout-Wolters, 2008; Wolters, 2004; Wolters, Shirley & 

Pintrich, 1996).  

Third Model. Contextual and Psychological Factors. Based on the literature 

review, this third model, in addition to the predictions of the two previous models, includes 

the predictions of the relationship between psychological and contextual factors. First, a 

positive relationship between parental involvement and self-efficacy is expected (Gordon, 

2017; Weiser and Riggio, 2010). Feedback will have a positive relationship with self-

efficacy and learning-oriented motivation (Cutumisu & Schwartz, 2017). Now, although 

there is no evidence or prior information, this study is going to explore the relationship 

between feedback strategies and the others two approaches to goal orientation 

(demonstration and avoidance) and with learning strategies. A positive relationship 

between feedback strategies and metacognitive strategies would be expected because Butler 

and Winne (1995, cited by Cutumisu & Schwartz, 2017) point out that feedback is the main 

factor of the processes that constitute Self-regulated learning (SRL). 

In second place, a positive relationship of autonomy support with self-efficacy 

(Oriol-Granado, Mendoza-Lira, Covarrubias-Apablaza, & Molina-López, 2017) and with 

metacognitive strategies ((Schuitema, Peetsma & Van der Veen, 2016) are expected. In a 

similar way, a positive relationship with cognitive strategies would expect. On the other 

hand, to the extent that autonomy support has an effect on the achievement mediated by 

intrinsic motivation (Luginbuhl, McWhirter, & McWhirter, 2016) and that it is possible to 

equate the learning-oriented motivation with intrinsic motivation and the other two goal 
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orientation with extrinsic motivation, a positive relationships between autonomy support 

and learning-oriented motivation, and negative relationships of autonomy support with 

demonstration-oriented motivation and avoidance-oriented motivation would be expected.   

In third place, there are collaborative learning and negative environment. Lee and 

Stankov (2013) show that cooperative learning has positive relationships with self-efficacy 

in math, with elaboration strategies (cognitive) and control strategies (metacognitive). They 

also show that disciplinary climate has positive relationships with the same variables, 

expect with elaboration strategies. In that sense, it could expect negative relationships of 

negative environment with self-efficacy and with metacognitive strategies, and it explores 

how is the relationship between the collaborative and cognitive strategies in the present 

research. In the same way, it explores how the relationship between collaborative learning 

and the negative environment is with the three approaches of the goal orientation.   

Method 

This research project seeks to answer three research questions: 1. How are the 

relationships between the contextual factors and between them and the math achievement? 

2. How are the relationships between the psychological factors and between them and the 

math achievement? 3. How are the relationships between the contextual and psychological 

factors and between them and the math achievement? From these questions, it is also 

important to know if associations change depending on whether psychological and 

contextual factors are separated or together predicting math achievement. 

To answer these questions a correlational descriptive study is proposed. In this 

section the participants, instruments (scales) and general procedure for data collection is 
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outlined. Also, the data analysis plan is presented in detail as well as possible limitations 

and the ethical considerations.  

Participants 

The sample is made up by 901 students (479 boys and 421 girls) from 41 schools of 

Bogotá, Cali, Ibagué, Chaparral, Planadas, Ataco and Rioblanco. There are 431 students of 

sixth, seventh and eighth grade, and 470 students of ninth, tenth and eleventh grade. 

Instruments  

The main instrument is a self-report survey divided in twelve scales (set of items) of 

twelve factors (contextual and psychological), and the question about the math academic 

achievement. The items included in the scales can be reviewed in appendix 1. A brief 

description of the scales is presented below.  

Contextual factors. There are five scales (Table 1), the first, parental involvement 

has a frequency scale from never or almost never to everyday, and the other four scales 

have a 4-point Likert response scale from totally disagree to totally agree. 

Table 1  

Scales of the Contextual Factors 

 

Scale 
Number 

of items 
Objective 

Parental 

involvement 
3 

To assess students’ perception about the commitment and 

support of their parents in their learning process.  

Feedback strategies 5 
To ask for the students’ perception about the strategies 

that are used by their school teachers to give feedback. 

Autonomy Support 3 

To assess students’ perception about the actions that 

school teachers carry out to promote the autonomy of 

students. 
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Collaborative 

learning 
5 

To ask for the students’ perception about the collaborative 

learning among student of the classroom.  

Negative classroom 

environment 
7 

To assess students’ perception about interruptions and 

disorder in the classroom. 

 

Psychological factors. There are seven scales (Table 2), the first has a 4-point 

Likert response scale from totally disagree to totally agree and the other six scales have a 5-

point Likert response scale from totally disagree to totally agree. The table 2 shows the 

source and the Cronbach alpha of the scale when it was available.  

Table 2  

Scales of the Psychological Factors 

 

Scale 
Number 

of items 
Objective 

Source 

(Previous Cronbach´s 

alpha (α) 

Sense of school 

Belonging 
4 

To assess students’ perception about 

their sense of liking and belonging to 

the school. 

---* 

Academic Self-

efficacy 
4 

To ask for the students’ perception 

about the self-efficacy that they feel in 

the math class.  

Adaptation. (Nielsen 

et. al., 2017; α = 0.87). 

Learning 

approach 
4 

To assess students’ perception about 

the motivation that they feel towards 

learning in the math class. 

Adaptation and 

reduction. (Midgley et. 

al., 1998; α = 0.84). 

Performance 

approach 
4 

To ask for the students’ perception 

about the motivation that they feel 

towards performance approach in the 

math class. 

Adaptation and 

reduction. (Midgley et. 

al., 1998; α = 0.84). 

Performance 

avoidance 
4 

To assess students’ perception about 

the motivation that they feel towards 

performance avoidance in the math 

class.  

Adaptation and 

reduction. (Midgley et. 

al., 1998; α = 0.84). 

Cognitive 

learning 

strategies 

7 

To ask for the students’ perception 

about the cognitive learning strategies 

that they use in the math class, such as 

repass or to relate learned topics. 

Adaptation and 

reduction. (Wolters, 

2004; α = 0.82). 



35 
 

Meta-cognitive 

learning 

strategies 

7 

To assess students’ perception about 

the metacognitive learning strategies 

that they use in the math class, such as 

plan or monitor. 

Adaptation and 

reduction. (Wolters, 

2004; α = 0.78). 
* There is not previous information.  

Math achievement. The indicators of the academic achievement in math is the self-

reported grades by students of the third academic period. Considering that this self-report 

could have several scales of math grades, this variable was standardized at level of school-

grade, it means that the value of each student in this standardized math grade represent the 

distance (in standard deviations) between his/her math grade and the average math grade of 

his/her group in his/her school. 

Procedure 

The students responded a survey, that includes the questions considered in this 

research, in approximately two hours. The application took place between October and 

November 2017, and proceeded in three ways: a) pencil-and-paper application in the 

classroom (then, the information was digitized though a reading machine); b) online PC 

application in a computer room, through the platform e-encuesta; c) offline PC application 

in a computer room, through the Excel format.  

Databases preparation  

The databases of the three applications (pencil and paper, PC online and PC offline) 

were combined in a single database with 1573 entries. Then, several depuration processes 

were performed. First, subjects with omissions (no answer in a question) greater than 5% of 

the total questions were deleted from the database. Second, subjects with NA or 

inconsistent responses for the math grade question were deleted. An inconsistent response 
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was a greater than 100 because it was not a response expected. Third, considering the 

nature of the scale´s questions, the data from classes with three students or less was deleted. 

The final database at this stage has 901 entries (57% of the initial database). Some math 

grades were corrected for typing errors with grades outside of the observed ranges (dots, 

coma). 

Analysis plan 

Once the database was fully consolidated the following analysis plan is carried out. It 

included three parts: a) psychometric properties of the scales; b) descriptive results of the 

factors; c) estimation, interpretation and comparison of the structural equation models. 

In the first part, the objective was to review the properties each scale, analyzing 

Cronbach Alphas, one indicator of internal consistence, and the correlation item-scale, one 

simple indicator of discrimination (Brown, 2000). If any item presents low correlation item-

scale, and/or when it is excluded increase the Cronbach's alpha, it is reviewed and possibly 

eliminated for subsequent analyses. Additionally, exploratory factorial analyses were 

running to explore and confirm the latent variable that underlies the items. These analyses 

were running by scale (factor) and with all measured items. If any item presents low factor 

loads, it is reviewed and possibly eliminated for subsequent analyses.   

In the second part, the objective was to present the characterization of the students 

included in the sample, regarding the contextual and psychological factors. It presents mean 

and standard deviation of the scales. Besides, as an additional part of this research, the idea 

was to explore possible differences in these factors depending on variables as sex, zone 
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(urban or rural) and group of grades (sixth, seventh and eighth grade, and ninth, tenth and 

eleventh grade).  

In the third part, the objective was to estimate and interpret the three theoretical 

models proposed at the end of the literature review as structural equation model (SEM) 

with latent variables, which allows to use measurement models (Confirmatory factor 

analysis) and structural models (path analysis) at the same time (Kline, 2015). SEM, in 

comparison to others statistical techniques, allows to model a variable as both a predictor 

and response variable. The relationships between factors in the three models are presented 

in the next three tables (3, 4 and 5). In the three models all factors have a unidirectional 

relationship (→) to the math grades.  

In tables 3, 4 and 5, relationships with 0 are absent in the model because they have 

no theoretical support, are not intended to explore and for these reasons are not estimated in 

the models. The relationships with 1 are present in the model. The color indicates if the 

relationships have theoretical support (black) or if they are proposed without it, but with the 

aim of explore the association (red). 

First Model. Contextual Factors. This model includes six variables: the five 

contextual factors are predicting the math achievement and it allows the associations 

between some of them (Table 3).  

Second Model. Psychological Factors. This model includes eight variables: the 

seven psychological factors are predicting the math achievement and it permits the 

relationships between some of them (Table 4). 
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Table 3  

Specifications of the first model 

 

Contextual 

factors 
Parental 

involvement 
Feedback 
strategies 

Autonomy 
support 

Collaborative 
learning 

Negative 
environment 

Parental 

involvement 
         

Feedback 
strategies 

0        

Autonomy 
support 

0 1      

Collaborative 
learning 0 0 1    

Negative 

environment 
0 0 1 1  

Note. 0 = absent relationship. 1 = present relationship.  

Table 4  

Specifications of the second model 

 

Psychological 

factors 
Sense of 

belonging 
Self-efficacy 

Orientation-
learning 

Orientation-
avoidance 

Orientation-
demonstration 

Cognitive 
Strategies 

Metacognitive 
Strategies 

Sense of 
belonging 

             

Self-efficacy 1            
Orientation-
learning 

0 1          

Orientation-
avoidance 

0 1 1        

Orientation-
demonstration 0 1 1 1      

Cognitive 

Strategies 
0 1 1 1 1    

Metacognitive 
Strategies 

1 1 1 1 1 1  

Note. 0 = absent relationship. 1 = present relationship.  

Third Model. Contextual and Psychological Factors. This model includes 

thirteen variables: the twelve factors are predicting the math achievement and allows the 

associations between some of them, considering the restrictions indicated in the first two 

models (Table 5).  
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Table 5  

Specifications of the third model 

 

Factors 
Parental 

involvem

ent 

Feedback 

strategies 

Autono

my 

support 

Collaborat

ive 

learning 

Negativ

e 

environ

ment 

Sense of 

belongin

g 

Self-

efficacy 

Orientat

ion-

learning 

Orientatio

n- 

avoidance 

Orientatio

n- 

demonstra

tion 

Cognitiv

e 

Strategi

es 

Metacog

nitive 

Strategie

s 

Parental 

involvement 
     

       
Feedback strategies 0     

       
Autonomy support 0 1    

       
Collaborative 

learning 0 0 1   
       

Negative 

environment 0 0 1 1  
       

Sense of belonging 0 0 0 0 0        

Self-efficacy 1 1 1 1 1 1       

Orientation-learning 0 1 1 1 1 0 1      

Orientation- 

avoidance 0 1 1 1 1 0 1 1     

Orientation- 

demonstration  0 1 1 1 1 0 1 1 1    

Cognitive Strategies 0 1 1 1 1 0 1 1 1 1   

Metacognitive 

Strategies 0 1 1 1 1 1 1 1 1 1 1  

Note. 0 = absent relationship. 1 = present relationship.  

The three theoretical models proposed are identifiable models, the models have a 

number of parameters less to 
𝑣(𝑣+1)

2
 , where v is the number of variables (Kline, 2015). 

However, due to its complexity, being able to estimate them depended on the behavior of 

the data. Additionally, considering that the scales (factors) have different responses scales, 

standardized data are used to interpret the results on a common scale. 

With the measurement model, from the items or observable variables, the latent 

variables or factors are constructed. For this, it is necessary to specify the number of factors 

and what items are loaded on what factors. It is also necessary to explore the collinearity 

among the latent variables. Depending on the results of this verification it would be 

necessary to make some adjustments to be able to continue with the analyses. Then, with 

the structural model it is possible to explore the relationship between latent variables 



40 
 

through the coefficient path (Kline, 2015). Finally, the objective is to compare models to 

evaluate how change the relationships between the factors and between them and the math 

achievement, and try to identify the best model to predict the math achievement. Looking 

for the best model, it is possible to estimate other models, based on adjustments or changes 

to the first three models proposed. 

Regarding the selection of the best predictor model of math achievement with the 

factors available, the idea is compare several fit indicators as chi-square (x2); Comparative 

Fit Index (CFI), Tucker-Lewis index (TLI, also called the non-normed fit index or NNFI); 

Root mean square error of approximation (RMSEA); Standardized root mean square 

residual (SRMR).  Akaike information criterion (AIC); Bayes information criterion (BIC). 

Chi-square is the most basic fit statistic, which test the null hypothesis that the 

model is correct (it has perfect fit in the population). To the extent that this fit statistic 

increases, there is less adjustment and therefore the model worsens. This fit statistic is 

sensitive to sample size and high correlations, which could lead to the rejection of the 

model even when the differences between the predicted and the observed are slight (Kline, 

2015). CFI and TLI are relative indexes of model fit, they compare the fit of your model to 

the fit of your (worst fitting) null model, which assumes zero population covariances 

among the observed variables. Values approximately greater than 0.90 can reasonably 

indicate good model fit (Kline, 2015). 

RMSEA is a parsimony adjusted index and included corrections for model 

complexity. It is an indicator of bad fit because 0 indicate adjustment and to the extent that 

it increases, the model worsens. RMSEA≤0.05 indicates an adjustment model, between 

0.05 y 0.08 suggests a reasonable approximation error, and RMSEA≥0.10 indicates a poor 
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fit (Kline, 2015). SRMR is a measure of the absolute mean of the residuals of the 

correlations. Like RMSEA, it is an indicator of bad fit because 0 indicate adjustment and to 

the extent that it increases, the model worsens. Values less than 0.10 are considered 

favorable (Kline, 2015). 

AIC and BIC are predictive fit indexes that favor simpler models. The relative 

change in these indexes are functions of model complexity. They are generally used to 

select among competing models estimated with the same data. The model with the smallest 

values is the model with relatively better fit and fewer parameters (Kline, 2015).  

All the analysis plan is developed with the statistical software R (R Core Team, 

2015). The structural equation models are estimated with the package lavaan (Rosseel, 

2012).  

Limitations 

It is important to anticipate some of the limitations of the research. Considering that 

the research is descriptive correlational, and that the information was collected without an 

experimental or quasi-experimental design, it is not possible to interpret the effects between 

variables as causal relations. However, the proposal and interpretation of the statistical 

models, including the respective directions of the relations, can be guided by the theory.  

Another limitation is the possible bias in the indicators of academic achievement, 

which corresponds to the response variable of the models. These indicators are the self-

report of grades by students. It is possible that the students, due to social desirability, do not 

offer an objective report of the grades. Additionally, it is important to consider that the 

selection of the participating schools followed a non-random sampling and, in this sense, 
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the results of the research are not generalizable to the population nor to other samples, even 

thought they might suggest patterns present elsewhere in Colombia. 

Ethical Considerations 

In accordance to resolution 8430 of 1993 of the Ministry of Health, "by which the 

scientific, technical and administrative norms are established for health research", and in 

accordance with article 10, numeral "a" of the resolution, this research is classified in the 

RISK-FREE INVESTIGATION type. These type of studies "are those that employ 

retrospective documentary research techniques and methods and those in which no 

intervention or intentional modification of the biological, physiological, psychological or 

social variables of the individuals who participate in the study ... ". Once the necessary data 

bases for the analysis are assembled, the identifiers of the students are deleted, and it won´t 

be possible to identify students. Additionally, the analysis and results are presented 

globally, without giving the possibility of identifying individual cases. 

Results 

The results are divided in three parts: a) psychometric properties of the scales, b) 

descriptive results of the factors, and c) estimation, interpretation and comparison of the 

structural equation models. 

Psychometric properties of the scales 

The table 6 summarizes the psychometric properties of the 12 scales. In general, the 

results show that the scales are consistent. The Cronbach alpha ranges from 0.75 to 0.87, 

which suggests high internal consistency in the scales.  
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An exploratory factor analysis (Principal Component Analysis) was performed by 

scale, and the column “% Variance first comp” shows the percentage of variance explained 

by the first component in each scale. This percentage ranges from 48.5% to 75.7% and only 

the first component in each scale has an eigenvalue greater than 1, according to the Kaiser´s 

criterion (Kahn, 2006). The above demonstrates a clear uni-dimensionality in the scales. 

The last column (table 6) shows the range of the factor loadings of the items in their factors. 

All loading factors are equal to or greater than 0.3 (Review Psychometric properties by 

scale.xlsx to see in detail the psychometric properties by scale).  

Table 6  

Summary of psychometric properties of the scales 

 

Dimension Scale 
n 

items 

Cronbach 

Alpha 

Mean r 

item-scale 

% 

Variance 

first comp. 

Factor 

loadings 

Contextual 

factors  

Parental involvement 3 0.79 0.66 71.60% 0,51-0,60 

Feedback strategies 5 0.75 0.52 48.50% 0,40-0,52 

Autonomy support 3 0.76 0.6 70.00% 0,55-0,59 

Collaborative learning 5 0.82 0.62 58.20% 0,37-0,49 

Negative environment 7 0.83 0.59 50.70% 0,30-0,43 

Psychological 

factors 

Sense of belonging 4 0.87 0.73 75.70% 0,46-0,52 

Self-efficacy in math 4 0.85 0.7 72.00% 0.48-0.52 

Orientation-learning in math 4 0.87 0.73 71.80% 0,49-0,50 

Orientation-avoidance in math 4 0.81 0.64 65.70% 0,44-0,54 

Orientation-demonstration in 

math 
4 0.83 0.66 69.70% 0,47-0,52 

Cognitive learning strategies in 

math 
7 0.85 0.61 56.10% 0.34-0,39 

Metacognitive learning 

strategies in math 
7 0.87 0.65 59.10% 0,35-0,41 

 

Additionally, an exploratory factor analysis was performed with all measured items. 

In this analysis, twelve components have eigenvalues greater than 1 (the same number of 

factors) and the items are grouped into the components according to the theoretical factors. 
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Most of the items have the highest loading factor in the component of its theoretical factor, 

with some exceptions (See EFA_all items.xlsx for details of this analysis).    

Descriptive information of the factors 

This section presents univariate descriptive statistics of the research variables and 

correlations between them. 

Univariate scales´ scores and grades. To explore the variables of interest for this study 

(the 12 scales and the math grades) the mean of the item score for each scale and the 

standardized math grades for school-grade (considering that there are several scales of math 

grades) were calculated. The table 7 shows the descriptive statistics for the thirteen 

variables. In the scales with four as maximum possible value, the maximum mean is of 

sense of belonging and the minimum mean is of negative environment.  

Table 7  

Descriptive statistics of the variables 

 

Scale Index Mean SD Min Max 

Parental involvement PARINV 3,00 0,88 1 4 

Feedback strategies FEEDSTR 2,98 0,6 1 4 

Autonomy support AUTSUP 2,94 0,65 1 4 

Collaborative learning COLLEAR 2,97 0,61 1 4 

Negative environment NEGENV 2,66 0,58 1 4 

Sense of belonging SENBEL 3,18 0,67 1 4 

Self-efficacy in math SELFEFM 3,92 0,78 1 5 

Orientation-learning in math ORILEAM 3,96 0,78 1 5 

Orientation-demonstration in math ORIDEMM 3,45 0,94 1 5 

Orientation-avoidance in math ORIAVOM 3,29 0,99 1 5 

Cognitive learning strategies in math COGSTRM 3,94 0,68 1 5 

Metacognitive learning strategies in math METSTRM 4,00 0,66 1 5 

Standardized math grades GRADES 0,03 0,94 -2.83 2.64 
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For its part, in the scales with five as maximum possible value, the maximum mean is of 

metacognitive learning strategies and the minimum mean is of orientation-avoidance. Since 

the notes are standardized, the mean is close to 0 and the standard deviation is close to 1. 

Comparisons of scale scores between groups. As an additional part of this research, the 

scores on each scale and the grades were compared considering three categorical variables: 

sex, groups of grades and zone. 

Sex. there are only significant differences between boys and girls in the scores of 

avoidance-oriented motivation (t(721)=3.89, p<0.01) and demonstration-oriented 

motivation (t(721)=3.97, p<0.01). In both variables boys exhibit a higher degree of 

motivation. 

Grades by group. There are significant differences between students of sixth, 

seventh and eighth grade, and students of ninth, tenth and eleventh grade, in the scores of 

all variables (p<0.01), except in collaborative learning, negative environment and math 

grades. In all variables the students of sixth, seventh and eighth grade have higher scores 

with significant differences.  

Zone. There are significant differences between rural and urban zones in the scores 

of autonomy support (t(721)=4.57, p<0.01), collaborative learning (t(721)=4.3, p<0.01)., 

learning-oriented motivation (t(721)=5.46, p<0.01) and sense of belonging (t(721)=3.52, 

p<0.01). The students of rural schools have higher scores.  

Correlations between scale scores. Figure 2 presents the correlation between the 

psychological factors, the contextual factors and math grades. The correlations were 

calculated with complete cases (n = 723 students). The highest correlations are in the center 

of the graph, between the self-efficacy, learning-oriented motivation and the cognitive and 
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metacognitive learning strategies. Additionally, the correlation between the math grades 

with the psychological and contextual variables are low (r < 0.2). Nevertheless, the positive 

correlations of the math grades with self-efficacy, learning-oriented motivation and 

autonomy support, and the negative correlation with avoidance-oriented motivation stand 

out.   

 
Figure 2: Correlations between the scales and math grades 

Estimation, interpretation and comparison of the structural equation models 

Initially, three models were estimated to answer the three research questions, a 

model for each question. To perform the structural equation model only the complete cases 

were kept. Thus, the database for this analysis contained data for 723 students. Table 8 
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presents the summary of the item factor loading by factor in each model, that is, the 

minimum and the maximum factor loading in each factor in the three models.  

In accordance with the psychometric results, the factor loadings of the items in each 

factor or scale are high for the three models, ranging from 0.44 to 0.91. In fact, only one 

item of negative environment has loadings lower than 0.5 in the models 1 and 3. The factor 

loadings of the items in the psychological factors are greater than the factor loadings of the 

items in the contextual factors. The above suggests that the items are good indicators or 

measurement of their factors. 

Table 8  

Summary of the items factor loadings by factor in the models 1, 2 and 3 

 

Factors/Models Model 1 Model 2  Model 3 

Parental involvement 0.58-0.91  0.59-0.90 

Feedback strategies 0.53-0.77  0.52-0.77 

Autonomy support 0.69-0.74  0.70-0.73 

Collaborative learning 0.57-0.76  0.57-0.76 

Negative environment 0.44-0.78  0.44-0.79 

Sense of belonging  0.73-0.90 0.73-0.90 

Self-efficacy in math  0.76-0.84 0.76-0.84 

Orientation-learning in math  0.76-0.83 0.76-0.82 

Orientation- avoidance in math  0.62-0.86 0.62-0.86 

Orientation- demonstration in math  0.69-0.83 0.69-0.83 

Cognitive learning strategies in math  0.63-0.75 0.62-0.74 

Metacognitive learning strategies in math   0.69-0.76 0.69-0.75 

  

Now, the results about the relationships between the variables of the three proposed 

models are presented. The correlation paths and the regression paths are interpreted in each 

model to answer the research questions. Table 9 shows which variables are present in each 

model and summarizes the information about the regression paths and the fit measures. 
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First Model - How are the relationships between the contextual factors and 

between them and the math achievement? The table 10 presents the relationships 

between the contextual factors. One the one hand, the autonomy support has positive and 

significant relationships with feedback strategies and with collaborative learning. The 

relationship autonomy support-collaborative learning is in accordance with the theory, and 

another relationship, autonomy support-feedback strategies has no theoretical support in the 

literature review. On the other hand, there are no relationships between negative 

environment and autonomy support, and between negative environment and collaborative 

learning.   

Table 9  

Summary of the path regression and fit information in the models 1, 2 and 3 

 

Factors/Models Model 1 Model 2  Model 3 

Regression paths 

with GRADES 
   

Parental involvement 0.032  0.026 

Feedback strategies -0.105  -0.099 

Autonomy support 0.239**  0.150 

Collaborative learning -0.118*  -0.111 

Negative environment 0.014  0.014 

Sense of belonging  0.009 0.005 

Self-efficacy  0.189** 0.179** 

Orientation-learning  0.166* 0.141* 

Orientation-avoidance   -0.139** -0.131* 
Orientation-
demonstration 

 -0.054 -0.062 

Cognitive Strategies  -0.142 -0.118 

Metacognitive Strategies  0.034   0.022 

Fit    

npar 56 93 173 

chisq  794.105 1581.652 3452.587 

pvalue   0 
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df 244 537 1538 

CFI 0.907 0.923 0.905 

TLI 0.895 0.915 0.897 

RMSEA 0.056 0.052 0.041 

SRMR 0.107 0.106 0.107 

AIC 37590.469 56029.19 91413.38 

BIC 37847.14 56455.45 92206.31 

Note: * p<0.05; ** p<0.01. 

Table 10  

Correlation paths of the model 1 

 

Contextual 

factors 
Parental 

involvement 
Feedback 
strategies 

Autonomy 
support 

Collaborative 
learning 

Negative 
environment 

Parental 
involvement 1         

Feedback 
strategies 

A 1       

Autonomy 
support 

A 0.47** 1     

Collaborative 
learning 

A A 0.52** 1   

Negative 
environment A A 0.02 0.00 1 

Note: A = absent relationship; red values = exploration of the relationship (without prior theoretical support); 

* p<0.05; ** p<0.01. 

Now, regarding the prediction of the math achievement (table 9, Model 1), the 

autonomy support has a positive and significant effect and the collaborative learning has a 

negative and significative effect on the math achievement. Both effects are small. The first 

effect is within the expected, however, the second effect, does not. The other three 

contextual factors do not have a significant effect on the math achievement, contrary to 

what is expected from the theory.  (See Model 1.xlsx for details of this analysis). 

Second Model - How are the relationships between the psychological factors 

and between them and the math achievement? The table 11 shows the relationships 

between the psychological factors. The sense of school belonging does not have a 

relationship with self-efficacy or metacognitive learning strategies. Self-efficacy has a high 
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positive correlation with learning-oriented motivation and medium positive correlation with 

the other two approach of goal orientation (demonstration and avoidance). Learning-

oriented motivation has positive correlations with demonstration-oriented motivation and 

with avoidance-oriented motivation, and these last ones have a high positive correlation. 

Now, the learning strategies have a high positive correlation between them, and high 

correlations with self-efficacy and with learning-oriented motivation. Further, the learning 

strategies have small correlations with demonstration-oriented motivation and avoidance-

oriented motivation.  The relationships with associations different than expected from the 

theory are: the absence associations of sense school belonging with self-efficacy and with 

metacognitive learning strategies, and the positive associations of the avoidance-oriented 

motivation with the other five psychological factors, including the high association with 

demonstration-oriented motivation. 

Table 11  

Correlation paths of the model 2 

 

Psychological 

factors 
Sense of 

belonging 
Self-efficacy 

Orientation-

learning 

Orientation- 

avoidance  

Orientation- 

demonstration 

Cognitive 

Strategies 

Metacognitive 

Strategies 

Sense of 
belonging 1             

Self-efficacy -0.02 1           
Orientation-
learning A 0.64** 1      

Orientation- 

avoidance  
A 0.26** 0.26** 1     

Orientation- 
demonstration 

A 0.32** 0.35** 0.61** 1    

Cognitive 
Strategies 

A 0.62** 0.69** 0.16** 0.22** 1   

Metacognitive 
Strategies 0.03 0.61** 0.70** 0.21** 0.28** 0.79** 1 

Note: A = absent relationship; * p<0.05; ** p<0.01. 

In relation to the prediction of the math achievement (table 9, Model 2), only three 

psychological factors have a significant effect on the math achievement. Self-efficacy and 

learning-oriented motivation have a small positive effect on the math achievement, while 
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avoidance-oriented motivation have a small negative effect on the math achievement. 

Contrary to expectations, the other four psychological factors do not have effect on the 

math achievement. (See Model 2.xlsx for details of this analysis). 

Third Model - How are the relationships between the contextual and 

psychological factors and between them and the math achievement? The table 12 

presents the relationships between the contextual and psychological factors. The 

relationships between the contextual factors remain practically the same as model 1 and the 

relationships between the psychological factors remain practically the same as model 2. 

Now, regarding the interaction between contextual and psychological factors, 

parental involvement has a significant but very small negative correlation with self-

efficacy. Feedback strategies have positive and significant correlations with self-efficacy, 

the three approach of goal motivations and learning strategies. In fact, the highest 

correlation is with metacognitive learning strategies and the lowest correlation is with 

avoidance-oriented motivation. Autonomy support also has positive and significant 

correlations with self-efficacy, the three approach of goal motivations and learning 

strategies. The higher correlations are with self-efficacy, learning-oriented motivation and 

metacognitive learning strategies. 

For its part, collaborative learning has small positive correlations (r<0.3) with self-

efficacy, learning-oriented motivation and learning strategies, and very small (r>0.1) or 

zero correlation with avoidance-oriented motivation and demonstration-oriented 

motivation. Negative environment has small positive correlations (r<0.2) with self-efficacy, 

avoidance-oriented motivation and learning strategies. the highest correlation is with 

cognitive strategies, which is odd. In general words, the small but positive associations of 
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negative environment and of avoidance-oriented motivation with the other contextual and 

psychological factors are out of expectations since the literature review. 

Now, regarding the prediction of the math achievement in this third model that 

integrates the contextual and psychological factors (table 9), the contextual factors that had 

a significant effect on the math achievement in the first model (autonomy support and 

collaborative learning), they do not have it in this model, while the psychological factors 

that had a significant effect on the math achievement in the second model (self-efficacy, 

learning-oriented motivation and avoidance-oriented motivation), they keep it in this 

model. The regression path of these three psychological factors are very similar in the 

second and third model.   

Table 12  

Correlation paths of the model 3 

 

Factors 
Parental 

involve

ment 

Feedback 

strategies 

Autonomy 

support 

Collaborat

ive 

learning 

Negativ

e 

environ

ment 

Sense of 

belongin

g 

Self-

efficacy 

Orientat

ion-

learning 

Orientatio

n- 

avoidance  

Orientatio

n- 

demonstra

tion 

Cognitiv

e 

Strategi

es 

Metacog

nitive 

Strategie

s 

Parental 

involvement 
1            

Feedback 

strategies 
A 1           

Autonomy 

support 
A 0.47** 1          

Collaborative 

learning 
A A 0.52** 1         

Negative 

environment 
A A 0.01 0.00 1        

Sense of 

belonging 
A A A A A 1       

Self-efficacy -0.06* 0.27** 0.47** 0.25** 0.14** -0.05 1      

Orientation-

learning 
A 0.31** 0.54** 0.28** 0.08 A 0.64** 1     

Orientation- 

avoidance 
A 0.10* 0.14** 0.09* 0.09* A 0.25** 0.26** 1    

Orientation-

demonstration 
A 0.17** 0.18** 0.00 0.06 A 0.32** 0.34** 0.61** 1   

Cognitive 

Strategies 
A 0.29** 0.45** 0.29** 0.17** A 0.62** 0.67** 0.14** 0.21** 1  

Metacognitive 

Strategies 
A 0.34** 0.47** 0.22** 0.09* -0.01 0.61** 0.68** 0.20** 0.27** 0.79** 1 

Note: A = absent relationship; red values = exploration of the relationship (without prior theoretical support); 

* p<0.05; ** p<0.01. 
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 In summary, almost all significative relationships are positive (except one: parental 

involvement with self-efficacy), and some correlations path and all regression path are null 

or small. The above affect the global fit indexes of the models, which although they are not 

bad (values of CFI and TLI close to 0.9, values of RMSEA close to 0.05, values of SRMR 

close to 0.10), could be better if one tries some changes in the models. (See Model 3.xlsx 

for details of this analysis). 

 At this point, considering that the main idea is maintain the integration of the 

contextual and psychological factor, a fourth model was estimated, adjusting the third 

model. In the fourth model, three variables are removed due to their null or low 

associations with the math achievement and with the other factors. The three variables 

removed are: parental involvement, negative environment and sense of school belonging.  

Fourth Model. The table 13 shows the relationships between the contextual and 

psychological factors in this model. However, these relationships remain practically the 

same as in third model.  

In relation to the prediction of the math achievement (table 15, Model 4), the three 

psychological factors that had a significant effect on the math achievement in the second 

model (self-efficacy, learning-oriented motivation and avoidance-oriented motivation), 

were kept in this model. Even, the regression path of these three psychological factors are 

very similar in the fourth and third model. The main difference between the third and fourth 

model is that autonomy support achieves a positive significant effect on the math 

achievement. Further, this model has better fit indicators than the third model (values of 

CFI and TLI greater than 0.9, values of RMSEA less than 0.05, values of SRMR less than 
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0.10; values of chisq, AIC and BIC smaller than those of the third model). (See Model 

4.xlsx for details of this analysis).   

Table 13  

Correlation paths of the model 4 

 

Factors 
Feedback 

strategies 

Autonom

y support 

Collaborativ

e learning 

Self-

efficacy 

Orientation-

learning 

Orientation-

avoidance 

Orientation-

demonstratio

n 

Cognitive 

Strategies 

Metacognitive 

Strategies 

Feedback 
strategies 

1         

Autonomy support 0.47 1        

Collaborative 
learning 

A 0.52** 1       

Self-efficacy 0.25** 0.44** 0.23** 1      

Orientation-
learning 

0.31** 0.54** 0.27** 0.61** 1     

Orientation-
avoidance 

0.10* 0.14** 0.08 0.25** 0.26** 1    

Orientation-
demonstration 

0.17** 0.18** 0.00 0.31** 0.34** 0.61** 1   

Cognitive 
Strategies 

0.30** 0.45** 0.29** 0.60** 0.67** 0.14** 0.21** 1  

Metacognitive 
Strategies 

0.34** 0.47** 0.22** 0.59** 0.68** 0.20** 0.27** 0.79** 1 

Note: A = absent relationship; red values = exploration of the relationship (without prior theoretical support); 

* p<0.05; ** p<0.01. 

Now, thinking about the principle of parsimony, that says: given two different 

models with similar explanatory power of the same data, the simpler model is to be 

preferred (Kline, 2015), a fifth model was estimated, simplifying the fourth model. The 

fifth model only keeps the factors of the fourth model that have significant effects on the 

math achievement. 

Fifth Model. The table 14 shows the relationships between the contextual and 

psychological factors in this model. However, these relationships remain practically the 

same as third and fourth models. 
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Table 14  

Correlation paths of the model 5 

 

Factors 
Autonomy 

support 
Self-efficacy 

Orientation
-learning 

Orientation
-avoidance 

Autonomy support 1    

Self-efficacy 0.47** 1   

Orientation-learning 0.57** 0.63** 1  
Orientation-avoidance 0.15** 0.26** 0.26** 1 

Note: A = absent relationship; red values = exploration of the relationship (without prior theoretical support); 

* p<0.05; ** p<0.01. 

This fifth model has very goods global fit indicators (table 15, Model 5). However, 

autonomy support and learning-oriented motivation that had a significant effect on the math 

achievement in the fourth model, they do not have it in this model. Only self-efficacy and 

avoidance-oriented motivation keep their significant effects on the math achievement in 

this model. The first effect decreases a little, while the second effect increases a little. (See 

Model 5.xlsx for details of this analysis).  

Table 15  

Summary of the path regression and fit information in the models 3, 4 and 5 

 

Factors/Models Model 3 Model 4  Model 5 

Regression paths 

with GRADES 
   

Parental involvement 0.026   

Feedback strategies -0.099 -0.096  

Autonomy support 0.150 0.154* 0.037 

Collaborative learning -0.111 -0.111  

Negative environment 0.014   

Sense of belonging 0.005   

Self-efficacy 0.179** 0.172** 0.141** 

Orientation-learning 0.141* 0.144* 0.090 

Orientation-avoidance -0.131* -0.128* -0.160* 

Orientation-demonstration -0.062 -0.061  

Cognitive Strategies -0.118 -0.112  

Metacognitive Strategies 0.022 0.025  
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Fit    

npar 173 131 41 

chisq  3452.587 2060.064 147.321 

pvalue 0 0 0 

df 1538 859 95 

CFI 0.905 0.922 0.990 

TLI 0.897 0.914 0.987 

RMSEA 0.041 0.044 0.027 

SRMR 0.107 0.064 0.031 

AIC 91413.38 70256.458 26565.027 

BIC 92206.31 70856.885 26752.947 

Note: * p<0.05; ** p<0.01. 

Although the fifth model has better global fit indicators than the fourth model (table 

15), the fourth model is a more complex model and has greater predictive power than fifth 

model, since it has more significant and higher effects on the math achievement. For the 

above, the fourth model is the best model. 

As an additional part of this research, with the fourth model chosen as the best and 

remembering that there were significant differences in ten of the twelve factors by group of 

grades, a sixth and seventh models were estimated, defining the same fourth model but for 

younger students (sixth, seventh and eighth grades) and for older students (ninth, tenth and 

eleventh grades) separately. In other words, with these two additional models, the objective 

is to explore if the relationships between the factors and between them and the math 

achievement are different for younger and older students.   

Sixth and Seventh models. How are the relationships between the contextual 

and psychological factors and between them and the math achievement in the younger 

and older students? The sixth model was estimated with 336 students of sixth, seventh 

and eighth grades, while the seventh model was estimated with 387 students of ninth, tenth 
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and eleventh grades. The tables 16 and 17 show the relationships between the contextual 

and psychological factors for younger and older students, respectively. 

Table 16  

Correlation paths of the model 6 

 

Factors 
Feedback 
strategies 

Autono
my 

support 

Collabora
tive 

learning 

Self-
efficacy 

Orientat
ion-
learning 

Orientatio
n-
avoidance 

Orientatio
n-
demonstr

ation 

Cognitive 
Strategies 

Metacogn
itive 
Strategies 

Feedback 
strategies 

1         

Autonomy 
support 

0.50** 1        

Collaborative 

learning 
A 0.41** 1       

Self-efficacy 0.25** 0.38** 0.23** 1      

Orientation-
learning 

0.25** 0.48** 0.25** 0.69** 1     

Orientation-
avoidance 

0.14* 0.05 0.13* 0.38** 0.29** 1    

Orientation-
demonstration 

0.14* 0.08 0.02 0.33** 0.30** 0.69** 1   

Cognitive 
Strategies 

0.20** 0.34** 0.31** 0.64** 0.68** 0.17** 0.18** 1  

Metacognitive 
Strategies 

0.19** 0.40** 0.25** 0.62** 0.67** 0.25** 0.23** 0.80** 1 

Note: A = absent relationship; red values = exploration of the relationship (without prior theoretical support); 

* p<0.05; ** p<0.01. 

Table 17  

Correlation paths of the model 7 

 

Factors 
Feedback 
strategies 

Autono
my 

support 

Collaborati
ve learning 

Self-
efficacy 

Orientati
on-
learning 

Orientation
-avoidance 

Orientation
-
demonstrat
ion 

Cognitive 
Strategies 

Metacognit
ive 
Strategies 

Feedback 
strategies 

1         

Autonomy support 0.39** 1        

Collaborative 
learning 

A 0.67** 1       

Self-efficacy 0.20** 0.45** 0.23** 1      

Orientation-
learning 

0.32** 0.54** 0.31** 0.51** 1     

Orientation-

avoidance 
0.01 0.13* 0.02 0.08 0.15** 1    

Orientation-
demonstration 

0.14** 0.19** -0.02 0.24** 0.32** 0.48** 1   

Cognitive 
Strategies 

0.35** 0.51** 0.29** 0.52** 0.65** 0.07 0.19** 1  

Metacognitive 
Strategies 

0.41** 0.43** 0.19** 0.50** 0.66** 0.07 0.24** 0.78** 1 
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Note: A = absent relationship; red values = exploration of the relationship (without prior theoretical support); 

* p<0.05; ** p<0.01. 

Comparing the two groups, there are four main results (differences in correlation 

coefficients greater than 0.1). Firstly, in the older students the relationship of avoidance-

oriented motivation with the other factors are less than those of the younger student (except 

with autonomy support), even, some correlations, between the avoidance-oriented 

motivation and the other factors, that are significant in the younger students, they are not in 

the older students.  

Secondly, the relationships of the self-efficacy with learning-oriented motivation 

and with learning strategies are greater in the younger students. Thirdly, the relationship 

between feedback strategies and autonomy support decreases in the older students, and the 

relationships between the feedback strategies and learning strategies increase in the older 

students. Fourthly, the relationships of autonomy support with collaborative learning, with 

demonstration-oriented motivation and with cognitive learning strategies are greater in the 

older students.  

These two groups also present differences with respect to the prediction of math 

achievement (table 18). The two main and significant predictors of math achievement in the 

younger students are the cognitive and metacognitive learning strategies, while for the older 

students, the two main and significant predictors are self-efficacy and avoidance-oriented 

motivation. The negative effect of the cognitive strategies learning on math achievement in 

the younger students is odd and unexpected. (See Model 6.xlsx and Model 7.xlsx for details 

of these analyzes). 
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Table 18  

Summary of the path regression and fit information in the models 4, 6 and 7 

 

Factors/Models Model 4 Model 6  Model 7 

Regression paths 

with GRADES 
   

Feedback strategies -0.096 -0.131 -0.002 

Autonomy support 0.154* 0.205 -0.042 

Collaborative learning -0.111 -0.117 -0.022 

Self-efficacy 0.172** 0.056 0.262** 

Orientation-learning 0.144* 0.196 0.125 

Orientation-avoidance -0.128* -0.056 -0.127* 

Orientation-demonstration -0.061 -0.130 -0.016 

Cognitive Strategies -0.112 -0.351** 0.145 

Metacognitive Strategies 0.025 0.250* -0.203 

Fit    

npar 131 131 131 

chisq  2060.064 1551.533 1670.597 

pvalue 0 0 0 

df 859 859 859 

CFI 0.922 0.898 0.903 

TLI 0.914 0.888 0.893 

RMSEA 0.044 0.048 0.049 

SRMR 0.064 0.066 0.071 

AIC 70256.458 33709.581 36186.425 

BIC 70856.885 34209.623 36704.978 

Note: * p<0.05; ** p<0.01. Since models were estimated with different samples, the AIC 

and BIC fit indicators are not comparable.  

Regarding the other factors in each model, although they are not significant whit 

p<0.05, it is important point out that: a) the contextual factors effects are greater in the 

younger students, where autonomy support reaches to be significant with p<0.1; b) the 

learning-oriented motivation also reaches significance with p<0.1 in the younger students; 

c) the metacognitive learning strategies also reaches to be significant with p<0.1 in the 

older students, however, its effect is negative, which is odd and it is out of the expected. 
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Respect to the global fit, the sixth and seventh models have good values of fit in RMSEA 

(<0.05) and in RSMR (<0.10), but no so good values in CFI and TLI (very close but not 

always greater than 0.9).  

Discussion 

This discussion is divided into four parts: a) Summary of the results; b) Analysis of 

results considering the literature review; c) Practical implications of the research; d) 

Limitations of the study and future researches. 

Summary of the results 

On the one hand, the results show that not all the contextual and psychological 

factors were related to the math achievement. First, within the contextual factors, the 

factors most related with math achievement was autonomy support and a collaborative 

learning (First Model), but this last with a negative relationship with math achievement, 

something out of the expected. Second, within the psychological variables, the factors most 

related to math achievement was self-efficacy, learning oriented motivation and avoidance-

oriented motivation (Second Model). The two first with a positive relationship and the last 

with a negative relationship. 

However, the relationships change a little when the two types of variables are 

considered simultaneously. The contextual factors lose their effects on the math 

achievement, while the psychological factors keep it (Third Model). However, if parental 

involvement, negative classroom environment and sense of school belonging (two 

contextual factors and one psychological factors) are deleted because they present very 
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small or null relationship with the math achievement and with the other factors, the 

autonomy support recover its effect (Fourth Model). 

There are differences in the relationships of the factors with the math achievement 

between the younger (Sixth Model) and older students (Seventh Model). The two main and 

significant predictors of math achievement in the younger students are the cognitive and 

metacognitive learning strategies, while for the older students, the two main and significant 

predictors are self-efficacy and avoidance-oriented motivation. The negative effect of the 

cognitive strategies learning on math achievement in the younger students is odd and it is 

out of the expected. 

On the other hand, the results also show that the relationships between the factors 

are more stable among the models. Autonomy support presented a positive association with 

collaborative learning and with feedback strategies. Related to the relationship between the 

psychological factors, sense of school belonging does not have relationships with the other 

factors, and the other six factors presented positive and significative relationships between 

them. The highest are between the learning strategies, between them and self-efficacy and 

learning oriented-motivation, and between the avoidance-oriented motivation and 

demonstration-oriented motivation. In the older students some relationships of the 

avoidance-oriented motivation cease to be significant.  

On the relationship between the contextual and psychological factors, all the 

relationships of the autonomy support, feedback strategies and collaborative learning with 

self-efficacy, the three approach of goal orientation and learning strategies are positive and 

significant, except two relationships: collaborative learning with avoidance-oriented 

motivation and with demonstration-oriented motivation. The highest correlations are 
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between the autonomy support with the psychological factors. These relationships change a 

little depending on the group of grades.  

Analysis of results considering the literature review 

In this section some relationships of the results are reconsider for their theoretical 

interest. First the analysis about the relations between the factors and the academic 

achievement is presented, and then, the analysis of the relationships between the factors 

themselves.  

On the one hand, about the relationships between the factors and the academic 

achievement, the results could suggest that the psychological factors have more predicted 

power than contextual factors or that psychological factors mediate the effects of contextual 

factors (high correlations), because they have more significant effects on the math 

achievement. For the above, some possible explanations that help to understand why most 

of contextual factors and sense of school belonging did not have significant relationships 

with math achievement. 

In the first place, these scales asked in general terms in the classroom or the school, 

but not in the specific context of the math class, as psychological scales do. For instances, 

the questions of autonomy support do not ask if the math teacher foment the autonomy of 

the students but ask if the school teachers do it. Second, it is possible that it is related to the 

analysis unit. For example, important associations of sense of school belonging or 

disciplinary climate with academic achievement have been shown in the PISA assessment 

at school-level (Lee & Stankov, 2013). When the measurement unit is at the student-level, 
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there has been no clear finding of effects related to teachers and schools (Lee & Stankov, 

2013).  

Third, it is possible that it is related to the type of indicator of academic 

achievement. For instance, the relationship between parental involvement and academic 

achievement is stronger when academic achievement is indicated by a global indicator 

(e.g., GPA) than by a subject-specific indicator (e.g., math grade) (Fan & Chen, 2001). In 

the fourth place, regarding to feedback strategies, it is possible that there is not relationship 

with the math achievement because it is at task-level, focuses on the answer to the task are 

correct or not, be it does not focus on the process a feedback more powerful in terms of 

learning (Hattie & Timperley, 2007).  

Within the psychological factors evaluated in the specific context of math, only one 

of the approach of the goal orientation was absent as a predictor of math achievement in all 

models. Although a positive relationship was expected between demonstration-oriented 

motivation and math achievement (Debicki, Kellermanns, Barnett, Pearson & Pearson, 

2016; Wolters, 2004), this association was not found in the results of any model.  

Following with the relationship between the factors and the academic achievement, 

two negative relationships with math achievement in the results draw attention because they 

are counterintuitive and contrary to the empirical evidence of some research (Al-

Baddareen, Ghaith & Akour, 2014; Wolters, 2004; Kyndt, Raes, Lismont, Timmers, 

Cascallar & Dochy, 2013). Collaborative learning in the first model and cognitive learning 

strategies in the sixth model with younger students. However, these negative relationships 

also are present in the results of the Lee and Stankov research (2013).  
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The first negative relationship, although small is significant. Maybe this relationship 

is explained because the students with better self-reported grades in math, they do not enjoy 

helping to their classmates and they feel that they do not learn important things from their 

classmates. Sometimes, the above occur because the teachers foment a competitive 

environment and do not a collaborative environment among the students. The second 

negative and odd relationship could make sense if it is considering the moment of the 

application of the survey, at the end of the school year, when possibly the students with 

better grades in math are already tired and do not study so much, while the students with 

worse grades in math are losing the class and they need to study so much. Probably, these 

two situations would be related with a negative environment in the classroom (prediction 

for future research). 

On the other hand, regarding the relationships between the factors themselves, 

specifically between the contextual factors, it is important to highlight the association 

between autonomy support and feedback strategies. Even though this relationship does not 

have theoretical antecedents in the literature review, is in accordance with the hypothesis 

proposed previously: teachers who identify and nurture the students’ needs and interests, 

surely also give a more effective and timely feedback. 

Secondly, about the relationships between the psychological factors, focus on the 

goal orientation, the avoidance-oriented motivation had an interesting and different 

behavior, comparing with the literature on the topic. Although negative relationships were 

expected between avoidance-oriented motivation and the other psychological factors (Al-

Baddareen, Ghaith & Akour, 2014; Honicke and Broadbent, 2016; Huang, 2016; Sins, Van 
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Joolingen, Savelsbergh & Van Hout-Wolters, 2008; Wolters, 2004; Wolters, Shirley & 

Pintrich, 1996), these relationships were small and positive but significant.  

This result could be related to the fact that although the goal orientations are 

different, they are not mutually exclusive, the students adopt multiple goal approaches 

(Huang, 2016). Even, the avoidance-oriented motivation and demonstration-oriented 

motivation presented a high correlation, which could be explained due to both refer to 

extrinsic motivation, to the other in the classroom. Another curious aspect about the 

avoidance-oriented motivation is that it is significant for the older students but is not for the 

younger students. Possibly it is due to the fact that in the older students the embarrassment 

has more weight in the learning process in mathematics and for this, for them is very 

important not to look silly/stupid in class. 

Thirdly, about the relationships between the contextual and psychological factors, 

some of these did not have previous empirical evidence in the revised literature (red values 

in the tables), which are reviewed here. Feedback strategies are positively related to the 

three goal orientation approaches, but mainly with learning-oriented motivation, and also is 

positively related to the learning strategies. This last would be expected because Butler and 

Winne (1995, cited by Cutumisu & Schwartz, 2017) point out that feedback is the prime 

factor of processes that constitute Self-regulated learning (SRL).  

Autonomy support is positively related to the three approach of goal orientation and 

with learning strategies, but as the feedback strategies, it is mainly related to the learning-

oriented motivation and with learning strategies. This means that teachers who motivate 

and understand their students are related to students, students more committed to their 

learning and therefore, with greater use of strategies of learning strategies. The 
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collaborative learning only is related to learning-oriented motivation but not with the other 

two approach of the goal orientation, which means that the students who care about their 

classmates' learning are often motivated for the desire to learn and not for wanting to 

demonstrate or avoid their performance in front of others.  

Practical implications of the research 

  On the practical implications of this research, it is expected that it will be crucial to 

reach a better understanding and to develop interventions and educational practices that 

seek to improve students’ academic performance. In that sense, it is important to identify 

and, then, to promote the main factors positively related to the math achievement.   

The research result indicates that the more relevant factors, self-efficacy, goal 

orientation (learning and avoidance) and autonomy support, are related to three 

motivational theories: Bandura´s social-cognitive theory, Achievement goal theory and Self 

Determination Theory (SDT) (Urdan & Schoenfelder, 2006). Considering the above, it is 

determinant to strengthen the self-efficacy of the students, to promote the learn-oriented 

motivation in them, to decrease the avoidance-oriented motivation of them and, to teach to 

the teachers to offer autonomy support to their students. 

Firstly, related to the self-efficacy, such as the math self-efficacy influences the 

math achievement, the prior math achievement positively predicted basal levels of math 

self-efficacy (Grigg, Perera, McIlveen, & Svetleff, 2018). These are two variables that feed 

each other, then, it is important to help to the student to get a well achievement from the 

beginning of the school year, thinking in to increase the math-self-efficacy in them.  
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Van Dinther, Dochy and Segers, (2011) did an extensive review about the factors 

affecting students’ self-efficacy, which, although is in higher education, can shed light on 

the matter in the middle and high school. They concluded: a) Interventions that were based 

on social cognitive theory were more effective in influencing students’ self-efficacy than 

interventions based on other theories; b) Enactive mastery experiences are identified as the 

most powerful source of generating a strong sense of efficacy. Related to this, many studies 

stress the relevance of provide practical experiences to the students; c) Vicarious 

experiences (such as expert models and peers model) and verbal persuasion (such as 

feedback) are other potential sources of self-efficacy.  

Secondly, although the goal orientations are generally stable during a specific task 

or specific time, it is possible to regulate them in two ways: a) goal switching and b) goal 

intensification (Muis & Edwards, 2009; Senko, & Harackiewicz, 2005). The first way 

refers to the students may to have a dominant goal orientation in a task, but then, change it 

in another subsequent task (Senko, & Harackiewicz, 2005). Even, when occur a change of 

the goal, these range from moderate to large (Muis & Edwards, 2009). The second way is 

related to increase or reduce the level of endorsement of their goals without switching the 

type of goals (Senko, & Harackiewicz, 2005). Some authors hypothesize that fear of failure 

is related to change in demonstration goals, anxiety is related to change in avoidance goals, 

and that task interest is related to change in learning goals (Muis & Edwards, 2009). 

Considering that, could be important to reduce the fear of failure and the anxiety as well as 

to propose interesting tasks for students in the math class, that the teachers motivate and 

give tranquility to their students.   
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Thirdly, on autonomy support, some researches have shown that the teachers can 

learn how to become more autonomy supportive toward their students, which is clear for 

teachers of different levels, including teachers of middle and high school (Reeve, 2009).  

Reeve (2009) point out three tasks for the teachers: a) Become less controlling, c) wanting 

to be autonomy support (to understand the importance of that) and c) Learn the “how-to” of 

autonomy support. For reach the last, five instructional behavior are central: “nurture inner 

motivational resources, provide explanatory rationales, rely on noncontrolling and 

informational language, display patience to allow time for self-paced learning to occur, and 

acknowledge and accept students’ expressions of negative affect” (Reeve, 2009, pp. 172).  

To wrap up, to develop different interventions and tasks that allow it promote math 

self-efficacy, learning-oriented motivation and autonomy support, and avoidance the 

avoidance-oriented motivation, it should be related to better math achievement.  

Limitations of the study and future researches 

Considering that the research is descriptive correlational in a sample, and that the 

information was collected without an experimental or quasi-experimental design, it is not 

possible to interpret the effects between variables as causal relations in the population. 

Another limitation is the possible bias in the indicators of math achievement, the self-

reported grades.  

Considering the limitations of this research, the future researches should try: a) to 

choose random samples of populations that allow inferring the parameters of the 

population; b) to design longitudinal studies that allow it to understand better the direction 

of the relationships between the factors and math achievement; even, with those designs 
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would be possible to estimate mediation effects of psychological factors between the 

contextual factors and the math achievement; c) to work with other indicators of math 

achievement, such as grades of the teacher or results of standardized tests; d) to include 

measurement of the contextual factors at school-level to verify if at this level of 

measurement of these variables if effects on math achievement are found.   
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Appendixes 

Appendix1. Items of Scales (Factors) 

Table 1. Items of Parental Involvement (PARINV). 

Para contestar las siguientes preguntas, ten en cuenta que "tu familia" hace 

referencia a las personas con quienes vives. ¿Con qué frecuencia alguien de tu 

familia… 

te pregunta sobre las tareas o proyectos escolares para ayudarte a entender 

mejor lo que estás haciendo? 

te ayuda a repasar los conocimientos aprendidos en el colegio? 

te pregunta cómo te va en el colegio? 

 

Table 2. Items of Feedback Strategies (FEEDSTR). 

¿Qué tan de acuerdo estas con las siguientes afirmaciones sobre tus profesores 

del colegio? (Por favor, rellena una opción en cada fila.) 

Revisan con todo el curso los resultados de las calificaciones de las 

evaluaciones o exámenes. 

Analizan con todo el curso los resultados de las calificaciones de las tareas. 

Nos revisan las tareas que ponen para la casa. 

Nos entregan los resultados de las evaluaciones y exámenes a tiempo. 

Nos explican cómo calificaron las evaluaciones y por qué nos pusieron cada 

nota. 

 

Table 3. Items of Autonomy Support (AUTSUP). 

¿Qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una opción en cada fila.) 

Siento que los profesores me comprenden. 

Los profesores tienen en cuenta la manera en que yo quiero hacer las cosas. 

Los profesores me animan a hacer preguntas.   

 

Table 4. Items of Collaborative Learning (COLLEAR). 

¿Qué tan de acuerdo estás con las siguientes afirmaciones sobre tu curso? 

(Por favor, rellena una opción en cada fila.) 

Me gusta ayudar a mis compañeros para que aprendan. 

Los estudiantes se colaboran en vez de competir entre ellos.  

En mi clase aprendo cosas importantes de mis compañeros. 

Los estudiantes le colaboran a todos sus compañeros del curso.   

Los estudiantes comparten sus ideas con los compañeros del curso. 
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Table 5. Items of Negative Classroom Environment (NEGENV). 

¿Con qué frecuencia ocurren las siguientes situaciones en tus clases? (Por 

favor, selecciona una respuesta en cada fila.) 

La mayoría de mis compañeros se distraen en actividades ajenas a la clase (por 

ejemplo, hacer tareas para otra asignatura, escuchar música, jugar, etc.). 

Mis compañeros empiezan a trabajar mucho tiempo después del comienzo de 

las clases. 

Hay muchas interrupciones en las clases por culpa de la indisciplina de mis 

compañeros. 

Se presentan muchas dificultades para trabajar bien durante las clases. 

Hay mucho ruido y desorden durante las clases. 

Mis compañeros prestan poca atención a lo que dice el profesor.  

Hay muchas interrupciones en las clases por culpa del ruido y del desorden 

fuera del salón. 

 

Table 6. Items of Sense of School Belonging (SENBEL). 

¿Qué tan de acuerdo estás con las siguientes afirmaciones sobre cómo te 

sientes en tu colegio? (Por favor, selecciona una respuesta en cada fila.) 

Me gusta mi colegio 

Diariamente tengo ganas de ir al colegio.  

Me siento feliz en mi colegio. 

Siento que pertenezco a mi colegio. 

 

Table 7. Items of Self-efficacy in Math (SELFEFM). 

Teniendo en cuenta solamente tu clase de matemáticas en este año escolar, 

¿qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una respuesta en cada fila.) 

Estoy seguro(a) de que puedo dominar las habilidades que se enseñan en la 

clase. 

Estoy seguro(a) de que puedo entender la mayoría de temas complejos 

presentados por mi profesor(a). 

Estoy seguro(a) de que puedo entender los conceptos básicos enseñados en la 

clase. 

Soy capaz de entender la mayoría de temas difíciles presentados en el libro (o 

material) de la clase. 

 

Table 8. Items of Learning-oriented motivation in Math (ORILEAM). 

Teniendo en cuenta solamente tu clase de matemáticas en este año escolar, 

¿qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una respuesta en cada fila.) 
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Una razón importante por la que hago mis tareas y trabajos es porque los 

disfruto. 

Hago mis tareas y trabajos porque me interesan. 

Me gustan más las tareas y trabajos cuando realmente me hacen pensar. 

Una razón importante por la que hago mis tareas y trabajos es porque me gusta 

aprender cosas nuevas. 

 

Table 9. Items of Demonstration-oriented motivation in Math (ORIDEMM). 

Teniendo en cuenta solamente tu clase de matemáticas en este año escolar, 

¿qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una respuesta en cada fila.) 

Me gustaría mostrarle a mi profesor(a) que soy más inteligente que los otros 

estudiantes de mi clase. 

Quiero ser mejor que los otros estudiantes de mi clase. 

Es importante para mí que los otros estudiantes piensen que yo soy bueno en la 

clase. 

Me sentiría realmente bien si fuera el único que pudiera responder las preguntas 

que hace mi profesor(a) en clase. 

 

Table 10. Items of Avoidance-oriented motivation in Math (ORIAVOM). 

Teniendo en cuenta solamente tu clase de matemáticas en este año escolar, 

¿qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una respuesta en cada fila.) 

Participo muy poco en la clase para no parecer estúpido. 

Hago mis tareas y trabajos para que los otros no piensen que soy tonto. 

Hago mis tareas y trabajos para que mi profesor(a) no piense que sé menos que 

otros. 

Es muy importante para mí no parecer tonto/estúpido en la clase.  

 

Table 11. Items of Cognitive Learning Strategies (COGSTRM). 

Teniendo en cuenta solamente tu clase de matemáticas en este año escolar, 

¿qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una respuesta en cada fila.) 

Cuando yo estudio, repaso los temas, repitiendo una y otra vez. 

Yo invierto un tiempo importante fuera de clase para aprender los temas 

centrales. 

Para aprenderme los temas de la clase, repaso el material importante hasta que 

me lo aprendo. 

Me invento ejemplos para ayudarme a entender los conceptos más importantes. 

Cuando estudio trato de conectar lo que estoy estudiando con mis propias 
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experiencias. 

Cuando estoy haciendo las tareas trato de relacionar lo que estoy aprendiendo 

con lo que ya sé. 

Cuando estudio, leo mis notas, mis tareas y el libro (o material) una y otra vez. 

 

Table 12. Items of Metacognitive Learning Strategies (METSTRM). 

Teniendo en cuenta solamente tu clase de matemáticas en este año escolar, 

¿qué tan de acuerdo estás con las siguientes afirmaciones? (Por favor, rellena 

una respuesta en cada fila.) 

Si lo que estoy estudiando es difícil de entender, cambio la forma de estudiarlo. 

Intento cambiar la forma de estudiar dependiendo del tema que estoy tratando 

de aprender. 

Cuando estoy trabajando me detengo de vez en cuando y repaso lo que he 

estado haciendo. 

Cuando estoy haciendo una tarea trato de revisar qué tanto estoy entendiendo y 

no sólo si la tengo bien. 

Cuando hago una tarea, reviso lo que hago para asegurarme de que lo estoy 

haciendo bien. 

Cuando voy a empezar una tarea, planeo lo que quiero hacer. 

Antes de comenzar una tarea trato de averiguar la mejor forma de hacerla. 

 


