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Abstract:

This paper develops a conceptual framework to explore the factors affecting secondary
school students” performance in science in the developing countries. While the various
factors are related to the increased academic performance, the specific mechanisms
through which those factors exert their influence on a child's academic performance are
not yet fully understood. Based on both sociological and psychological theories and
empirical studies, socioeconomic status, parental involvement, school resources and
teacher quality as independent variables and motivation towards learning science as a
mediating variable were incorporated into the proposed framework. Appropriate
instruments for the exploration are suggested. While the conceptual framework
developed in the present study lessening the knowledge gap pertaining to the factors
affecting students” performance in science, especially in the developing countries, it
paves a path to explore the effect of those factors on students” performance.

Keywords: students” performance, socioeconomic status, parental involvement, school
resources, teacher quality, motivation

1. Introduction

In this era of information and technology, science education plays a crucial role in
preparing the younger generation for the future to act as productive employees as well
as members of technology-rich societies. Because everyday aspects of personal, social
and professional life are influenced by technology and its scientific basis, policy makers,
researchers and educators are very much interested in acquiring a better understanding
of what influences science achievement in school and consequently which aspects of
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science education could be improved in order to prepare students to better face the real
world challenges (Alivernini, Palmerio, Vinci & Di Leo, 2010; Chang, Singh & Mo,
2007).

The literature provides numerous evidence that there are so many factors
affecting students” performance. While those factors are appropriate and relevant for all
the countries, the most immediately relevant factors for developing countries have not
yet been captured (Gillies & Quijada, 2008). The failure to focus on these factors
undermines all the investments on education in the developing countries, which they
mainly receive as foreign loans. While the various factors are related to the increased
academic performance, the specific mechanisms through which those factors exert their
influence on a child's academic performance are not yet fully understood (Topor,
Keane, Shelton, & Calkins, 2010). Nevertheless, science is of particular concern today
due to the fact that there is a developmental decline in students” motivation towards
learning science (Gottfried, Marcoulides, Gottfried, & Oliver 2009; Kiemer, Groschner,
Pehmer & Seidel, 2015; Vedder-Weiss & Fortus, 2011; Wigfield et al., 2006). Further,
exploring the factors affecting academic performance at the secondary school level is
particularly important, because it is the period of life in which students contemplate
and negotiate their future trajectories (Gottfried et al., 2009; Singh, Granville & Dika,
2002). This paper explores the factors affecting students’ performance in science by
referring to the appropriate theories and empirical studies with a particular focus on the
studies conducted in the developing countries in order to explore the parameters
affecting performance in secondary school science.

First, this article classifies the factors affecting students’ performance in order to
facilitate exploring them, then build a theoretical basis for the exploration and review
empirical studies on the causal relationships between factors affecting students’
performance with a particular focus on science. Finally, a conceptual model is presented
and implications are discussed.

2. Academic Performance

Though the term academic performance is one of the most abundant terms used in
educational research, it is amorphous in nature. Authors use the term academic
performance interchangeably with academic achievement and academic success (Ali,
Haider, Munir, Khan & Ahmed, 2013; Mushtaq & Khan, 2012; York, Gibson & Rankin,
2015). In general, academic performance refers to a student's success in achieving
educational goals and reflects how well students achieve the standards set by an
academic institution or by the local educational authorities (Steinmayr, Meifsner,
Weidinger, & Wirthwein, 2014).

2.1 Factors Affecting Students” Academic Performance

There are numerous studies to support the view that students” academic performance is
affected by so many factors. In order to limit the scope of this conceptual paper, it is
vital to classify those factors into sub categories.
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Earlier research on science achievement had focused on cognitive factors such as
IQ ability and other measures of innate aptitude. But recent research has found that IQ
only explained about 25% of the variance in achievement (Jensen, 1998). There are many
studies that have focused on student’s background and family factors. Among them,
socioeconomic status and other demographic variables such as gender and ethnicity are
predominant. Hence, exploration of the student’s background and family factors are
crucial to elaborate the understanding of factors affecting academic performance.
Recent research on science achievement has also investigated factors that relate to
schooling (Duschl, Schweingruber & Shouse, 2007, Martin, Mullis, Foy & Stanco,
2012). Schools play a critical role in all aspects of child development. Many educational
reformers hold the view that the key to developing students’ performance lies in
improving the schools (Borg, Borg & Stranahan, 2012; Meece, Anderman & Anderman,
2006). Therefore, investigation of internal school factors is also essential to understand
how to enhance students’ academic performance. There are individual level factors
such as students’ self-efficacy, motivation, and engagement that have direct effects as
well as mediating effects on the relationships exist between the other predictors and
students” performance. Thus, investigation of individual level variables also leads to a
better understanding of students” academic achievements (Mo, 2008).

While a large number of factors are affecting students” performance, there is no
widely accepted classification of those factors in the existing literature. In association
with the scientific subjects several researchers have paid attention to the effect of
contextual variables as well as emotional and motivational factors on academic
performance (e.g. Alivernini et al., 2010; Chang, Singh, & Mo, 2007; Lau & Roeser, 2002;
Shen, 2001).

Contextual factors are subdivided as inside school factors and outside school
tfactors (Farooq, Chaudhry, Shafig, & Berhanu, 2011). A similar categorization is
presented by Mushtaq and Khan (2012) as internal and external classroom factors.
According to Seashore, Dretzke, and Wahlstrom (2010) school and classroom
conditions, teacher quality and student/family background conditions are directly
responsible for the learning of students. These factors are also under the shade of
classification put forward by Farooq et al. (2012). In line with these researchers, for the
purpose of the current study, contextual factors at the school level will be split into two
categories, namely school resources and teacher quality. Contextual factors at the pupil
level, which include family background, will be grouped as socioeconomic status and
parental involvement.

Motivation is recognized as probably the key factor that can be targeted to
improve students’ learning. Williams and Williams (2011) highlight the importance of
motivation in relation to the occurrence of learning by stating that “With regard to
students, very little if any learning can occur unless students are motivated on a consistent
basis.” Research studies on students’ motivation towards learning science have also
documented that there is a correlation between students” motivation and their
performance in science (Atta & Jamil, 2012; Glynn, Taasoobshirazi, & Brickman, 2009;
Lau & Roeser, 2002; Glynn, Taasoobshirazi & Brickman, 2007). Motivation has been
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reported in primary, secondary and college education to influence academic
performance as a mediating variable (Kusurkar et al., 2013; Vansteenkiste et al., 2005). A
study conducted by Lau and Roeser (2002) evidenced that inclusion of motivational
variables added unique power to predict individual differences in students’
performance in science. As they reported, psychological processes were more powerful
predictors than the demographic variables in predicting students’ performance in
science. Therefore, taking motivation into consideration under emotional and
motivational factors or in other words psychological factors will elaborate
understanding of students” performance in science.

Snow et al. (1996) emphasize that the inclusion of the full spectrum of
sociological and psychological variables is crucial in exploring the factors affecting
academic performance. Most studies provide evidence that students’” performance is
affected by school factors, home environmental factors and students’ traits (Dudaite,
2016). Therefore, inclusion of SES, parental involvement, school resources, teacher
quality and motivation toward science learning in a model predicting students’
performance assures a comprehensive understanding of the complex phenomena of
academic performance. Figure 1 provides a summary of the above discussion and the
rest of the literature review will be in line with this classification.

Factors Affecting Students’
Performance in Science

Contextual Factors Emotional and
| Motivational Factors

External School Factors Internal Sch|oo| Factors Motivation Towards
| | | | | Learning Science
Socioeconomic Parental School Teacher
statue Involvement  Resources Quality
(SES) (P1) (SR) (TQ)

Figure 1: Factors Affecting Students” Performance in Science

2.2 Theoretical Perspectives on Factors Affecting Students” Performance

Because both sociological and psychological factors determine students’ academic
performance, it is vital to integrate the work of both educationists and psychologists. In
his theory of educational productivity Walberg (1981, 1984) presents nine factors fall
into three groups (aptitude, instruction and environment) that are required to optimize
learning which leads to better academic performance. Student aptitude includes ability
or prior achievement, development as indexed by the chronological age and motivation
to learn. Instruction involves the amount of time engaged in learning and the quality of
instructional experience. The home, social groups in the classroom, out of the school
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peer groups and the use of after-school time are the environmental factors. As there is a
huge overlap between three groups of factors described in the theory of educational
productivity and student’s internal school factors, external school factor and
psychological factors, the coverage of these three domains in a framework which is
designed to explore the factors affecting students” performance is appropriate.

In his theory of cognitive development, Vygotsky posited the argument that
adults in a society encourage children's cognitive development in different manner by
providing them with challenging and meaningful tasks. According to Vygotsky (1978),
child’s learning awakens only when he or she is having interactions with people in his
environment. One critical concept of Vygotsky’s theory includes the Zone of Proximal
Development “the distance between the actual developmental level as determined by
independent problem solving and the level of potential development as determined
through problem solving under adult guidance, or in collaboration with more capable

peers (p. 86)”. Scaffolding is another important concept which means the process of
adjusting the amount of support as required by the child (Burkhalter, 1995). As per the
theory of cognitive development, it is clear that parents at home and teachers at school
play important roles to intervene the relationship between students” intellectual ability
and achievement. Therefore, Vygotsky’s theory provides a strong theoretical basis for
the inclusion of TQ as an internal school factor and PI as an external school factor in an
exploration of factors affecting academic performance.

Human functioning is the result of the interaction between personal, behavioral,
and environmental factors, as embodied in his Triadic Reciprocal Determinism model
(Bandura, 1989). Social Cognitive Theory (SCT) presented by Bandura emphasizes the
importance of parents and teachers as role models who nourish desired behavior in
children that leads to the development of better performance. Within the social-
cognitive framework, each individual child is treated as possessing a self-regulating
system, which affects his/her beliefs and supports the development of motivation that
empowers behavior cognitively and affectively (Schunk & Pajares, 2001). As the current
study attempts to examine the effects of SES, PI, TQ, SR and motivation to learn science
on performance in science, SCT provides a strong theoretical basis to justify why and
how those factors influence on each individual in a different manner.

2.3 Socioeconomic Status and Students’ Performance in Science

Besides other factors, SES has become one of the most investigated and argued factor
that contribute towards the students” academic performance (Farooq et al., 2011). The
SES of a child is most commonly determined by combining parents” educational level,
occupational status, and income level (Jeynes, 2003). In Turkey Atar and Atar (2012)
examined the eighth grade students’ survey data and science achievement scores on the
Trends in International Mathematics and Science Study (TIMSS) 2007. As they reported
socioeconomic status was a statistically and practically significant factor affecting
science achievement. A research study carried out in Nigeria also provided evidence
that parents’ SES significantly influenced students’ academic performance (Ushie,
Emeka, Ononga, & Owolabi, 2012). They reported that 26% percent of the variance in
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the students’ performance was described by the variables, namely the father’s
occupation and parents” income. Udida, Ukwayi and Ogodo (2012) conducted another
study in Nigeria to find out the effect of parental socioeconomic background on student
performance in Biology and found only father’s education happen to be significant. In
relation to a group of Nigerian, Ogunshola and Adewale (2012) also found that the
mean score of students with high socioeconomic status and high educational
attainments was high in contrast to the students of parents with low socioeconomic
status and poor educational attainments. A study on secondary school students’
academic performance in Pakistan showed that parents’ education has a significant
effect on students” overall academic achievement (Farooq et al., 2011).

2.4 Parental Involvement and Students’ Performance in Science

Science by nature is a human activity that is concerned with the exploration and
interpretation of the natural world, so science can be learned both inside and outside
the school. The role of parents in providing extra tuition and necessary materials,
motivating students to study science, and emphasizing applications of science in day-
to-day life can enhance students” achievement in science.

Alrehaly (2011) emphasizes the fact that the parents are an important factor
affecting their children’s science learning and achievement. Although educators have
highlighted the importance of PI if children are to do well in school, researchers have
not yet clearly found the extent to which PI affects students’ achievement and what
kind of PI is most important (Hong & Ho, 2005; Jeynes, 2001). One important fact that
derives from a meta analysis conducted by Hill and Tyson (2009) is that the effects of
different forms of PI on student achievement are different. Further, the effect of one
such factor also varies on the age level of the child. PI in school has been linked to both
positive and negative influences on academic achievement (Domina, 2005; McNeal,
2001).

Topor et al. (2010) proved that increased PI was significantly related to increased
academic performance, measured in terms of both a standardized achievement test and
teacher ratings of the child's classroom academic performance. Ak and Sayil (2006) also
identified perceived family support as significant predictors of the Turkish students’
academic performance. Olatoye and Ogunkola (2008) investigated relative and
combined influences of PI on junior secondary students’ science achievement in
Nigeria. The results showed that PI singularly accounted for 4.1% of the total variance
in achievement. This percentage, though low, is shown to be statistically significant.
Atta and Jamil (2012) studied the effects PI on the educational attainments in Pakistan.
They reported a positive correlation between PI and achievement indicated by a
correlation coefficient of 0.89.

Shute et al. (2011) examined the research literature on the relationship between
PI and academic achievement, with particular focus on the middle and high school
level. They revealed that authoritative (high responsive and high demanding) parental
style, parents’” aspirations/expectations for their children and discussions about school
activities between parent and child had a positive association while authoritarian (high
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demanding low responsive) and permissive (low demanding and high responsive)
parental styles had a negative effect. Porumbu and Necsoi (2013) have also reported
similar findings.

Nyarko (2011) analyzed the link between parental school involvement and the
academic achievement of students between the ages of 15 and 20 in Ghana and found
that mothers” school involvement was significantly and positively related to the
students” achievement. Wei (2012) examined parental practices in facilitating children’s
educational outcomes within Chinese families from a social capital perspective. The
researcher reported that higher level of support, lower level of pressure, and more
frequent communication between parents and children were associated with higher
achievement. Shah and Anwar (2014) found the same relationship in relation to the
Pakistani context.

2.5 School Resources and Students’ Performance in Science

The school plays a critical role in all aspects of children’s development (Meece,
Anderman & Anderman, 2006). Many educational reformers hold that the key to
improving student performance lies in improving the schools. Therefore, provision of
physical resources, improving access to textbooks, technology and support materials,
applying equitable financial formulas are among the priorities of many education
reforms. According to TIMSS 2011, students who faced inadequacies in general school
resources such as materials, buildings and space, as well as resources specifically
targeted to support science instruction such as computers, computer software, library
materials, and audio-visual resources had lower average science achievement than their
counterparts in well-resourced schools (Martin et al., 2012).

Fuller (1987) reviewed studies on school effect on students’” performance
conducted in developing countries and concluded that compared to the developed
countries, for developing countries school factors described a large portion of the
variance in academic performance, after controlling social class background of the
parents. It is noteworthy that these findings are only applicable to performance in
science achievement due to the fact that science is more independent from indigenous
forms of language and knowledge in many developing countries. Out of the studies
reviewed Fuller recorded that instructional materials such as textbooks, library size and
science laboratories could be seen as more influential factors affecting academic
achievements.

Musthaq and Khan (2012) carried out a research to explore the important factors
that affect the academic performance of the private college students in Pakistan. They
found SR as one of the factors that positively affected the student performance. SR
determined 16% of the variation in students’ performance. Graddy and Stevens (2003)
conducted an empirical study on the impact of school inputs on pupils” performance in
private (independent) schools in the UK. The results indicated a negative relationship
between the pupil-teacher ratio and examination results. A 1% decrease in the ratio of
pupils to teachers leads to an increase of 0.12 in the percentage of A-grades at A-level.
Per pupil expenditure on plant and equipment positively impacted on achievement.
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Atar and Atar (2012) conducted a study to examine the effects of some of the
changes that the reform movement has brought about in Turkey on students” science
achievements in TIMSS 2007. Eight grade Turkish students” survey data and science
achievement scores on TIMSS have been used in this study. The results indicated that
outfitting classrooms with the latest technology and computers positively influence
students’ science achievements.

2.6 Teacher Quality and Students’ Performance in Science

Education researchers and policymakers agree that teachers differ in terms of quality
and that quality matters for student achievement (Clotfelter, Ladd, & Vigdor, 2007).
Education is a teacher driven business. Hence, TQ is a key instrument in improving
student performance. Therefore, Rockoff (2004) points out that raising TQ may be a key
instrument in improving student outcomes. In relation to the USA context, Soldat (2009)
argues that the quality of American science education classrooms is first and foremost
dependent on the quality of their science teachers.

TQ has three aspects: the teacher's classroom practices, the professional
development that the teacher receives in support of these practices, and characteristics
of the teacher external to the classroom, such as educational attainment. Years of
education, certification status, years of teaching experience, measures of academic
ability, measures of subject matter and teaching knowledge, and teaching behaviors in
the classroom have been extensively investigated as dimensions of TQ which affect
student performance (Darling-Hammond, 2000). Of the aspects of teacher quality, as
Wenglinsky (2002) reported classroom practices had the greatest effect on students’
performance. He revealed the effect sizes for the various classroom practices totaling
0.56; those for the professional development topics total 0.33; and the effect size for the
teacher input found to have a statistically significant impact of 0.09.

An analysis of research reports on teacher preparation revealed a positive
connection between teachers’ subject matter preparation and student achievement in
science (Wilson, Floden, & Ferrini-Mundy, 2002). Wenglinsky (2002) found that the
more college-level science courses (or science pedagogy courses) teachers had taken, the
better their students did on the science assessments. An extensive review of the
literature by Caprara et al. (2006) reported that teachers with a strong sense of efficacy
likely to exert a positive influence on students' achievements.

Darling-Hammond (2000) examined the ways in which teacher qualifications
and other school inputs are related to student achievement and reported that TQ
characteristics such as certification status and degree in the field to be taught were very
significantly and positively correlated with student outcomes.

Out of the four categories of teacher quality indicators, namely teacher
qualifications, characteristics, practices, and effectiveness presented by Goe (2007) a
stronger correlation between the achievement of secondary school students and their
teacher’s subject-area expertise has been reported by Goe and Stickler (2008). However,
they have posited several studies which showed that teachers with master’s degrees
and beyond may negatively influence their students’ achievement. Professional
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development courses aligned with the curriculum and instruction showed a positive
influence on science achievement. However, they culled several studies which have not
detected significant differences between more and less experienced teachers. Although
educational policymakers are very much interested in knowing the characteristics of a
teacher that are most likely to improve student performance, researchers have not yet
been successful at identifying such characteristics. Some researchers posited the
argument that past studies were unable to overcome the methodological challenges in
estimating the effects on teacher quality (Geo, 2007; Harris & Sass, 2011).

2.7 Motivation and Students’ Performance in Science
Motivation is an internal state that arouses, directs, and sustains individuals’ goal-
oriented behavior (Bandura, 2001; Bandura, 2006). With a particular focus on science,
the SCT defines motivation to learn science as “an internal state that arouses, directs, and
sustains science-learning behavior” (Glynn et al., 2009). It is almost certainly highly
multivariate and is not susceptible to easy measurement in terms of a small range of
supposed factors (Glynn & Koballa, 2006; Mubeen & Reid, 2014). Intrinsic motivation,
extrinsic motivation, relevance to personal goals, self-efficacy, self-determination, and
test or assessment anxiety are considered as key constructs within the self-regulatory
system that strengthen a child’s overall motivation to learn and, subsequently,
achievement (Bandura, 2001; Schunk, 2001). These constructs have been treated in
research studies as the key dimensions of students' overall motivation to learn science
(Chow & Yong, 2013; Glynn & Koballa, 2006; Glynn et al., 2009). To comprehend the
effect of students’ motivation to learn science on performance with respect to the six key
dimensions, literature evidence extracted from the empirical studies is reviewed below.
Walker, Greene and Mansell (2006) reported that intrinsically motivated students
perform better academically. As reported by many authors, students’ intrinsic
motivation showed a positive correlation with their performance in science (Gottfried et
al., 2009; Lin, McKeachie & Kim, 2001). By connecting dimensions of motivation to the
performance in science, Garcia (1993) revealed that both intrinsic motivation and
extrinsic motivation had a positive relationship with students” performance. The
correlation between intrinsic motivation and extrinsic motivation with the achievement
in science was 0.35 and 0.23 respectively with respect to a group of secondary school
students in Brunei (Chow & Yong, 2013). However, some researchers (Hayenga &
Corpus, 2010; Vansteenkiste et al., 2009) reported that students with high intrinsic
motivation and low extrinsic motivation had a positive correlation with their GPA.
Students find the relevance of learning science through three facets, namely the
importance of science in the society, personal interest towards learning science and
significance of science in the course that they are following (Holbrook, Rannikmae,
Yager & De Vreese, 2003). Holbrook et al. (2003) found that if the science content was
understandable, relevant and interesting students were motivated to learn science.
Chow and Yong (2013) reported a relationship between personal relevance and
achievement in Science with the correlation coefficient of 0.21 for a group of Bruneian
secondary school students.
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As Self-Determination Theory advocates, individuals with higher autonomous or
self-determined motivation show better academic performance (Soenens &
Vansteenkiste, 2005; Boggiano et al., 1993). Kusurkar et al. (2013) developed a model to
determine whether motivation affected student performance through good study
strategy and higher study effort. As they reported students with high self-determined
motivation showed a positive association with the use of a good study strategy which
had a positive association with the GPA. Lavigne, Vallerand and Miquelon (2007)
supported the view that self-determination plays an important role in children’s
motivation on learning science. Chow and Yong (2013) reported that level of self-
determination was higher among the high ability students than that of the low ability
students. They also determined the correlation coefficient of the relationship between
self-determination and achievement in Science as 0.28. However, Obrentz (2012)
pointed out that the direct relationship between self-determination and science
achievement was less conclusive compared to the other motivational dimensions.

Self-efficacy is associated with students’ science achievement at all levels (Britner
& Pajares, 2006). As Bryan, Glynn and Kittleson (2011) investigated that self-efficacy
exerted the highest impact on achievement compared to self-determination and
intrinsic motivation. Glynn et al. (2011) reported a correlation coefficient of 0.58
between self-efficacy and GPA for a group of college students. In Brunei Darussalam,
Chow and Yong (2013) found a significant and positive correlation between self-efficacy
and secondary school students’” achievement in science. The correlation coefficient was
0.37.

In contrast to the dimensions of motivation described so far, test anxiety is
commonly reported to have a negative relationship with the academic performance. For
instance, Cassady and Johnson (2002) investigated the relationships between test
anxiety and student performance and observed that higher levels of test anxiety were
connected with significantly lower test scores on both course examinations and
scholastic aptitude test scores. Studies conducted with a large number of science
undergraduate students also revealed a negative relationship between test anxiety and
the GPA (Chapell et al., 2005; Lin et al., 2002; Rana & Mahmood, 2010). By examining
the influences of test anxiety on science achievement among junior secondary school
students in Nigeria, Olatoye (2009) found test anxiety as an important predictor which
had a negative relationship with achievement in science. Further, the test anxiety alone
gave an explanation for 5.2% of the total variance in those students” achievement. Chow
and Yong (2013) reported that level of test anxiety was the highest among the
dimensions of motivation for a group of Bruneian students and determined the
correlation coefficient of the relationship between test anxiety and achievement in
Science as 0.14.

2.8 Effect of Internal and External School Factors on Students” Motivation

Gardner (2007) studied the factors affecting student motivation to learn and reported
that PI as a significant factor impacting on student motivation. A range of PI practices,
for instance, parenting, attending meetings, volunteering for school activities,
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chaperoning field visits and educational tours, providing assistance and
encouragement, communicating the value of school education are reported as potential
behaviors that enhance students’ motivational constructs such as such as intrinsic
motivation, extrinsic motivation and goal orientation (Gonzalez-DeHass, Willems &
Holbein, 2005).

Guay, Ratelle and Chanal (2008) conducted a meta analysis to examine the role
that teachers and parents play in the development of student motivation. The provision
of resources, keeping awareness about the child’s education (communication),
participating in meetings and volunteering at the school were the forms of PI, which
enhanced students” motivation. The provision of resources, facilitating student learning
in a meaningful manner, supporting students’ autonomy, engagement, were the key
aspects of teachers’ involvement affecting motivation.

In a longitudinal study conducted by Gottfried et al. (2009) addressed a specific
dimension of parental involvement on students’” academic intrinsic motivation. They
found that parents’ task-intrinsic practices had a positive relationship with children’s
initial academic intrinsic motivation. In contrast, parents” use of task-extrinsic practices
showed a negative relationship with initial levels of academic intrinsic motivation of
their children. They also observed that parents’ task-intrinsic motivational practices
during childhood had a long-lasting positive effect on children’s academic intrinsic
motivation over the school career. Particularly, those practices acted as a buffer against
worldwide motivational decline in both mathematics and science.

Williams and Williams (2011) suggest five key ingredients impacting students’
motivation, namely student, teacher, content, method/process, and the environment.
The student himself/herself is motivated due to many factors. The peer group, income
level, the proper classrooms, the appropriateness of learning materials, and the number
of brothers and sisters are the determinants associated with the student. Teacher as one
of the key ingredients impacting students” motivation is governed by teacher’s skills,
subject knowledge, qualification and her/his internal factors such as motivation and
self-efficacy. The way in which content is presented which they refer as method/process
is also determined by the teacher. Especially the physical environment which is
comprised of school and home resources and associated conditions affect motivation. In
sum, these five types of ingredients of students” motivation are highly associated with
their socioeconomic status, parental involvement, teacher quality and school resources.
Wen-Jin, Chia-ju, and Shi-an (2012) investigated the effect of hands-on activities on
female students’ motivation towards learning science. They reported hands-on
activities enhanced female students” motivation towards learning science. Further, they
revealed that hands-on activities associated with daily life issues motivated female
students more than the other two types. Use of hands-on activities totally associated
with the teacher quality and therefore, this research gives evidence for the impact of
teacher quality on students” motivation towards learning science.

This subsection of the literature review provides empirical evidence for the effect
of parental involvement, socioeconomic status, teacher quality and school resources on
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students” motivation. However, it is important to note that such studies with a special
focus on science are rare.

3. Proposed Conceptual Framework

Under the shade of the theories discussed and with support from empirical evidences
given in the previous section in a conceptual framework SES, parental involvement,
school resources and teacher quality can be taken as independent variables and
students” performance can be treated as the dependent variable. As per the literature
survey, commonly studied and significant construct of the independent variables can be
taken into account in order to get an elaborated understanding of their effect on the
dependent variable. Motivation towards learning science can be treated as an
independent variable as well as a mediating variable, which affects the relationships
between the other four independent variables and the dependent variable. Motivational
dimensions reviewed in the previous section need to be surveyed for scrutinizing the
effect of motivation on students” performance.

4. Discussion and Conclusion

An exploration based on the proposed framework will shed more light into the causal
relationships among SES, PI, SR, TQ, students” motivation and performance in science.
Olatoye (2009) points out the importance of investigating the factors affecting students’
performance in science by referring its potential of proffering solution to the problem of
underachievement in science. The outcomes of such studies give guidance for all the
stakeholders who are particularly responsible for the secondary school education, to
fashion out appropriate strategies that could enhance students” academic performance
in science.

Many researchers (Gottfried et al., 2009; Middleton & Spanias, 1999; Wigfield et
al., 2006) have emphasized the fact that there is a worldwide developmental decline in
science motivation and attitudes amongst students. According to Alivernini et al.
(2010), the analysis of factors related to academic success in school is particularly
important in order to motivate students to be successful in learning science.

Science achievement at the secondary school level is critical because secondary
school is the level in which general ideas change to specific concepts in terms of
teaching science (Mo, 2008). Students” performance at this level determines whether to
continue their further learning in the science stream or not. A concern for many
countries, however, is the falling numbers of students choosing to pursue the study of
science, in spite of the increasing recognition of the importance and economic utility of
scientific knowledge (Barmby et al., 2008; Vedder-Weiss & Fortus, 2011). Therefore, it is
essential to investigate how different factors exert their impact on students’
performance in science in order to mitigate this prevailing issue.

It is obvious that there is an increasing diversity amongst the student population
all over the world. Students from different social and cultural backgrounds, with
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different experiences and varying levels of cognitive abilities bring with them different
needs and academic potential. The challenge for policy makers, curriculum developers,
school administrators, and teachers is to recognize this diversity of needs and cater for
this changing and heterogeneous population of students. The stress is not only about
catering to a wider range of students, but also on giving them the support to ensure a
reasonable chance of success (McKenzie and Schweitzer, 2001).

Understanding the mechanisms in which different factors exert their effect on
students’ science performance would inform further research and policy initiatives and
may lead to the development of more effective intervention programs designed to
increase children's academic performance. For instance, knowledge of how and to what
degree, parental involvement affects student achievement might inform parenting
practices as well as school-based policies, practices, and interventions that involve
working with parents.

While the conceptual framework proposed in this paper leads to lessening the
knowledge gap pertaining to the factors affecting students’ performance in science,
especially in the developing countries, it provides a path to design researches to explore
the effect of those factors. As science is strongly associated with many career
opportunities all over the world and it is highly applicable to the social and economic
development (Cavas, 2011, Chow & Yong, 2013; Gligliier, & Kesercioglu, 2012) such
researches are particularly crucial for the betterment of developing nations.

This study has pondered the relationship between SES, PI, SR, TQ, students’
motivation and performance in science. However, some other factors coming under
internal and external school factors, for instance effects of peers, have not been
considered. Especially, the other psychological and cognitive factors associated with
student and teachers can be considered for further elaboration on the issue discussed in
this paper.
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