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ABSTRACT 

In this study the process of how socioeconomic status, specifically parents’ education, income and 

students’ prior learning affect the children’s academic achievement and affective characteristics 

(attitude and self-efficacy) were examined. The study was performed on 205 17-18-year-old students. 

Parents’ years of schooling was also found to be statistically important as socioeconomic factor to be 

considered in both policy and research on school-age children. It is found that parents’ education and 

students’ prior learning have direct effect on achievement and affective characteristics. On the other 

hand, family income has indirect effect on achievement and affective characteristics through student 

prior learning. 
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INTRODUCTION 

Influence of Parents Education, Household Income, and students’ prior learning 

The literature on achievement has consistently shown that parent education is important 

in predicting children’s achievement (Klebanov, Brooks-Gunn & Duncan, 1994; Haveman & 

Wolfe, 1995; Smith, Brooks-Gunn & Klebanov, 1997). While the majority of the literature on 

parents’ education pertains to the direct, positive influence on achievement (Jimerson, 

Egeland & Teo, 1999; Kohn, 1963; Luster, Rhoades & Haas, 1989), the literature also 

suggests that it influences the beliefs and behaviors of the parent, leading to positive outcomes 

for children and youth (Eccles, 1993). For example, Alexander, Entwisle, and Bedinger 

(1994) found that parents having moderate to high income and educational background held 

beliefs and expectations closer to the actual performance of their children than those of low-
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income families do, low-income families instead had high expectations and performance 

beliefs that did not correlate well with their children’s actual school performance. Halle, 

Kurtz-Costes and Mahoney (1997), using a sample of low-income minority families, also 

found that mothers with higher education had higher expectations for their children’s 

academic achievement and that these expectations were related to their children’s subsequent 

achievement in math and reading. Research on parenting also showed that parent education is 

related to a warm, social climate in the home. Klebanov et al. (1994) found that both mothers’ 

education and family income were important predictors of the physical environment and 

learning experiences in the home but that mothers’ education alone was predictive of parental 

warmth. Likewise, Smith et al. (1997) found that home environment mediated the association 

of family income and parents’ education with children’s academic achievement. The 

mediation effect was stronger for maternal education than it was for family income. Thus, 

these authors suggested that education might be linked to specific achievement behaviors in 

home. Corwyn and Bradley (2002) also found that maternal education had the most consistent 

direct influence on children’s cognitive and behavioral outcomes with some indirect influence 

through a cognitively stimulating home environment. 

Another effective factor in the student’s achievement, which is also the main foundation 

in constructive learning, is the initial knowledge that students have had. Zeegers (2004) 

conducted a path analysis investigating some factors such as age, gender, and department’s 

line of preference that he/she studies, working part-time or full-time at a workplace, attitude 

and self-efficacy, and found that they had an impact on the student’s achievement. For that 

purpose, a study has been performed by working with two groups of students, who have been 

receiving an education in the science department of Flinders University and 194 of these 

students are freshmen and 118 of them are sophomore. And, it has been determined as a result 

of the study that the achievement coming from the students’ previous education has increased 

their achievements and learning English abilities in the university. 

 

Influence of Affective Characteristics  

Besides these topics, some researchers investigated the influence of the affective domain 

on achievement in addition to cognitive domain. There were two distinct arguments for the 

importance of the affective domain according to Schibeci (1983). The first was the idea that 

affective factors and achievement were inextricably linked, and as a result, the person 

interested in students’ achievement in cognitive domain must also be concerned with affective 

factors. Schibeci opposed this argument by mentioning the meta-analysis conducted by 

Willson (1983). Results of the meta-analysis indicated that the relationship between attitude 

and achievement in science is not particularly strong. If one accepts that affective factors 

consist of only attitudes, what Schibeci stated could be acceptable. However, variables such as 

self-esteem, academic self-concept, interest in science, values, etc., are also considered as 

affective factors (Simpson & Troost, 1982). The second argument for the importance of the 

affective domain is that controlling affective factors is a more important goal of education 

than controlling cognitive factors. Payne (1977) explained this second position, and argued 

that affective variables (a) influence a person’s ability to participate effectively in a 

democratic society, (b) are necessary for a healthy and effective life, and (c) interact with 

occupational and vocational satisfaction. Thus, even if they are not more important from 

cognitive factors, affective factors are still as important as cognitive factors. 

 

Physics Attitude 

In the studies conducted about the attitude towards the physics; Tamir, Arzi and Zloto, 

1974; Redford, 1976; Maskan and Güler, 2004 and Gönen, Kocakaya and İnan, 2006 have 
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examined the effects of attitude towards physisc on students’ physics achievement in a 

detailed manner; while Tamir and his friends (1974) have only emphasized the factors 

influencing the attitude towards physics. Redford (1976) on the other hand has analyzed the 

school principles’, counselors’ and physics teachers’ attitudes towards physics in high school 

curriculum. In addition to these, Germann (1988), Hough and Piper (1982) and TIMSS (Third 

International Mathematics and Science Study) (1999) have investigated the relationship 

between achievement in a science course and the attitude towards science and have reached 

the conclusion that there is a positive relationship between the students’ attitudes and their 

achievements. Additionally, Schibeci and Riley (1986) have tested two different models to 

answer the question ‘Does the attitude affect the achievement or is it vice versa?’ and 

concluded that attitude affects achievement. While highlighting that there is a correlation 

between the attitude and achievement in their study, Oliver and Simpson (1988) have also 

pointed out that this relationship explained the large proportion of the variance; Weinberg 

(1995) has confirmed that this relationship between the attitude and achievement has been in 

the positive direction but not, at a high level.  

Wilson (1983), in the meta-analysis, had studied with students in different educational 

levels, starting from elementary school continuing on towards the college, and had examined 

the relationship between the attitude towards science and achievement in science and 

confirmed that the mean of the relationship between the attitude towards science and 

achievement in science was 0.16 and as the education level increased, the attitude also 

increased. He also cited that there was a higher correlation for attitude influencing 

achievement than for achievement influencing attitude. Weinberg (1995), in the meta-

analysis, stated that the relationship between attitude towards science and achievement in 

science was generally at a medium level and when a comparison was made between female 

and male students, males had more positive attitudes than females do. Third International 

Mathematics and Science Study (TIMMS), which is much more in-depth, has researched the 

attitudes of the 8
th

 grade students in 38 countries towards physics, chemistry and biology, 

which are sub branches of the science course (Martin, Mullis, Gonzales, Gregory, Smith, 

Chrostowski, Garden & O’Connor, 2000). The science attitudes, according to the results of 

the TIMMS (1999), have been examined in two sub categories as usefulness of the science 

and enjoyment of the science and it has been stated that there is a very clear and positive 

association between the attitude towards the science and attitudes towards the sub branches of 

the science. Together with this, it has been established that the students’ attitudes towards 

these sub branches in countries where the science course is separated into the sub branches as 

physics, chemistry and biology are lower than the students’ attitudes in the countries where 

the science course is programmed as a whole and not divided into the sub branches. 

 

Physics Self-Efficacy 

Another important affective characteristic influencing the achievement in educational 

environment is the self-efficacy perception. The self-efficacy is an important concept, which 

is prominent in the Social Learning Theory (Social Cognitive Theory) of Bandura and it is the 

self-judgments of the individuals about how well they would perform the acts that are 

necessary to cope with the probable circumstances (1977, 1982 and 1995). Gibson and Dembo 

(1984) have stated that in case the individuals believing that they shall not be able to perform 

certain activities, they shall either never perform the necessary behavior or that even if they 

perform that behavior, the behavior shall not remain constant. 

Bandura (1995) has stated that there are four main resources of the self-efficacy beliefs 

and these are; absolute and precise experiences, indirect lives provided by social models, 
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verbal persuasion and physical and emotion condition of the individual. The most effective of 

these resources is the personal experiences of the individual. The beliefs of the self-efficacy 

affect the goals that the people set for themselves, how much effort they shall put in order to 

reach these goals, how long they shall face the difficulties they have been encountering in 

reaching these goals and their reactions against failure. Together with not having many 

extensive studies that tackle the self-efficacy perception per se; the studies performed have 

been conducted over lower classes with low achievement level (Schunk, 1994; Schunk & 

Pajares, 2002). The studies that have been concerning the self-efficacy up to today have 

shown that the self-efficacy increases as the grade level goes up. Shell, Colvin and Bruning 

(1995) have determined that the self-efficacy of the 4
th

 grade students have been lower than 

the 7
th

 grade students and the self-efficacy of the 7
th

 grade students have been lower than the 

10
th

 grade students for reading and writing (see Zimmerman & Martinez-Pons, 1990, for 

similar findings). 

The studies performed in the field of education concerning the self-efficacy beliefs are 

generally handled in three categories. These are the researches associated with the effects of 

the self-efficacy beliefs on the academic achievement and performance, researches addressing 

the effects of the self-efficacy beliefs to area selection of expertise and preferences as 

occupation and topics and finally the researches addressing the self-efficacy beliefs of the 

teachers and applications that have been actualized in the education and the relation between 

different student products as topic (Pajares, 1997). Multon, Brown and Lent (1991) have 

examined the relationship between the self-efficacy perception and academic products in a 

meta-analysis and found that this relationship is higher in students who are at high school and 

university levels rather than the elementary school students. Furthermore, they reach to a 

conclusion that the self-efficacy perception explains the 14% of the variance of the academic 

performance. 

In this study, it is decided that physics attitude and physics self-efficacy which is being 

used and analyzed separately as affective characteristics in educational field, using attitude 

and self-efficacy together in one analysis help and contribute more meaningful results to 

educational area. For that reason physics attitude and physics self efficacy were selected as 

affective characteristics of this study and analyzed under one category.  

Also, due to the fact that the study is executed by receiving assistance from a computer, 

the students’ attitudes towards the computer has also been handled as a variable and these 

variables’ effects, both directly and over one another, to the students’ achievements in the 

physics course have been analyzed by using the structural equation model. 

Thus, the purpose of this study is to address these issues by testing a cross-sectional 

model of how parent education and family income influence child development (both 

achievement and affective characteristics) during middle childhood and high school at age 12-

18 (see Figure 1 for a conceptual model). Even though causality cannot be tested in a cross-

sectional model, structural equation modeling can determine whether a model provides a 

plausible fit to the data. If it does, then one is justified in gathering and testing longitudinal 

data. The model posited here suggests two specific hypotheses: (a) Parents’ education and 

family income influence children’s elementary school achievement (ESA) directly, parents’ 

education, family income and ESA has direct effect on both Affective characteristics (AC) 

and Physics Achievement (PA), and AC has direct effect on PA. (b) Parents’ education and 

family income, at first, influence children’s AC and PA directly and secondly affect indirectly 

through ESA and influence PA through AC. For this aspect, ten hypotheses were constructed 

for model. The research is guided by a combination of family process models (Conger, Ebert-

Wallace, Sun, Simons, McLoyd & Brody, 2002; Corwyn & Bradley, 2002; Linver, Brooks-

Gunn & Kohen, 2002; Mistry, Vandewater, Houston & McLoyd, 2002) and socialization 
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models of achievement that focus on the role of parents’ beliefs and behaviors as indirect links 

between socioeconomic status (SES) and child outcomes (Eccles, 1993; Guo & Harris, 2000). 

Even though the research on parent behaviors as mediators of socioeconomic influence is 

growing (Guo & Harris, 2000), few researchers have examined the parent psychological 

factors (e.g., parental beliefs) that might influence parents’ behaviors. By combining these 

two models, researchers will be able to test their predictors about the pathways through which 

socioeconomic indicators influence children’s achievement. To achieve this goal, we have 

included constructs of parent education, household income, and child's prior learning as 

predictors of children’s academic achievement. 
 

                                

 

  

                                                            

                                                                  

                                       

 
Figure 1. Model of possible relationships between physics and related affective characteristics 

 

Hypothesis 
H0: (Null hypothesis) Influence of cause variables on effect variables is not significant. 

H1: There is significant effect of Parents’ education on Diploma Degree. 

H2: There is significant effect of Parents’ education on Affective Characteristics. 

H3: There is significant effect of Parents’ education on Physics Achievement. 

H4: There is significant effect of Diploma degree on Affective Characteristics. 

H5: There is significant effect of Affective Characteristics on Physics Achievement. 

H6: There is significant effect of Diploma degree on Physics Achievement. 

H7: There is significant effect of Household Income on Diploma Degree. 

H8: There is significant effect of Household Income on Affective Characteristics. 

H9: There is significant effect of Household Income on Physics Achievement. 

  

METHODOLOGY 

a) Participants 

The study has been conducted with 205, 17-18 year-old students (158 male, 47 female), 

who receive 2
nd

 and 3
rd

 grade education in four different high schools in the city center of 

Diyarbakır/TURKEY during the academic year of 2006-2007. A science high school (this 

school accept students with central exams), an anatolian high school (this school accept 

students with central exams), a vocational high school and a public high school have been 

determined as the schools that are going to be studied in the research’s scope. 

Parents’ 

Education 

Household 

Income 

Diploma 

Degree 

H6 

H1 H2 
H3 

H4 Affective 

Characteristics 
Physics 

Achievement 
H5 

H7 H8 H9 
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Sample size of the study accepted adequate. Because, in the literature, sample sizes 

commonly run 200 - 400 for models with 10 - 15 indicators. One survey of 72 SEM studies 

found the median sample size as 198. Loehlin (1992) recommends at least 100 cases, but 

preferably 200. Hoyle (1995) also recommends a sample size of at least 100 - 200. Kline 

(1998) considers sample sizes under 100 to be "untenable" in SEM. Schumacker, Randall and 

Lomax (2004) surveyed the literature and found sample sizes of 250 - 500 to be used in 

"many studies" and "numerous studies ... that were in agreement" that fewer than 100 or 150 

subjects was below the minimum. A sample of 150 is considered too small unless the 

covariance coefficients are relatively large. With over ten variables, sample size under 200 

generally means parameter estimates are unstable and significance tests lack power. A 

practical rule found in the literature is that sample size should be at least 50 more than 8 times 

the number of variables in the model. Another practical rule, based on Stevens (2002), is to 

have at least 15 cases per measured variable or indicator. Bentler and Chou (1987) allow as 

few as 5 cases per parameter estimate (including error terms as well as path coefficients) if 

one has met all data assumptions. 

 

b) Procedures and Measurements 

In this study carried on an experimental design, it was observed the effect of 

constructivist learning theory on the electrostatic achievement of a student. During the study 

for four weeks (per week 2 hours) electrostatic subject was processed according to 

constructivist learning theory and by computer aided [Please look at Kocakaya (2008) to 

detailed information about application of constructivist learning theory]. At the end of the 

study when measuring students’ achievement, an electrostatic achievement test that consists 

of 30 multiple – choice question was applied. Then again a physics concept test consisted of 

33 propositions of misconception was applied for understanding to what degree the students 

comprehend the concepts within the subject at the end of the study. 

Two main headgear located in high school physics curriculum were took into 

consideration when the students’ achievement was examined. Electricity headgear was 

selected in the curriculum consisted mechanics and electricity. To enable a meaningful 

comparison of electricity, “electrostatics” topic was selected for instructions, for it is being 

conceptually hard to understand and in the same time suitable for simulation in computer 

environment. One of the hardest areas of the electrostatics for students is the difficulty to 

visualize the electrical forces and the related mathematical terms such as (F~1/r²) (Scott & 

Risley, 1999). They have also problem in visualizing the movement and the direction of an 

electrical charge (positive or negative) in an electrical field. By providing such programs to 

students, it was aimed to help better understand the electrical processes without entirely 

depending on the mathematical definitions. 

Questions of the achievement test developed by Gönen and Kocakaya (2005) have been 

grouped according to the knowledge, comprehension and application levels of the cognitive 

domain in accordance with Bloom taxonomy. Eight of the questions in the test, are  at the 

knowledge level and 15 of the questions are at the comprehension level and 7 of the questions 

are at the application level. In order to provide validity of the achievement test was referenced 

in to opinions two physics experts and three experienced physics teachers. The achievement 

test was revised in line with the recommendations experts and teachers. The reliability 

coefficient of the test has been determined with the method of dividing the test of Spearman-

Brown into two halves of the equal value (α=0,896). The coefficient of this value means used 

achievement test results are high reliable. 

Each one of this 33 propositions in the concept test consisted misconceptions existed 

commonly on physics students in the world (Url-1 and Url-2). In this test, students were 
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wanted to give a judgment as true or false for the given proposition. The reliability coefficient 

of the test has been determined with the method of dividing the test of Spearman-Brown into 

two halves of the equal value (α=0,670). The coefficient of this test means used concept test 

results have acceptable reliability value. To determine the validity of this test, opinion of two 

physics experts was asked and in accord with these experts' opinion, it is decided that 

propositions of these test can reveal students' misconceptions on this subject. 

Total scores received by students at both physics achievement test and physics concept 

test have been calculated by appointing score of “1” to the each correct answer and appointing 

score of “0” to the each wrong answer. Also, students have been told not to place any marks 

next to the questions that they have had no opinions on what their answers might have been. 

Due to the fact that a score of “1” is appointed to the each correct answer in the achievement 

and concept tests, the highest score that a student may receive in the tests is as high as the 

number of questions found in the tests. 

In applied questionnaire for determining demographic characteristics of the students; 

gender, educational level of father and mother, income of family and elementary education 

diploma degree were asked. 

The method specified below has been used in order to make an analysis in the 

demographic characteristics. For the illiteracy status in the families’ education level has 

received the code “1”, literacy has received the code “2”, graduate of an elementary school 

has received the code “3”, graduate of an high school has received the code “4” and graduate 

of a university has received the code “5”. In the portion that contained the information about 

the family income status; status in the range between $0-400 have received the code “1”, 

$400-800 has received the code “2”, $800-1200 has received the code “3”, $1200-1600 has 

received the code “4” and families in the range of $1600 and above have received the code 

“5”. 

Once and for all, students’ affective characteristics are investigated besides cognitive 

characteristics. For this purpose, a physics attitude scale made of 5 point Likert type of 24 

propositions developed by Özyürek and Eryılmaz (2001) (by changing the “indecisive” 

proposition in form of “partially agree”), a self-efficacy perception scale towards the physics 

course made of 5 point Likert type of 11 propositions developed by Maskan (2006) and a 

computer attitude scale made of 5 point Likert type of 42 propositions developed by Deniz 

(1995) were used on each of the group formed. Cronbach-alpha values determined for the 

scales respectively as 0.943 for physics attitude scale, 0.800 for self-efficacy perception scale 

and 0.923 for computer attitude scale. Those three values show that used scales have high 

reliability coefficients. 

While a scoring method of increasing from 1 to 5 was being used for the positive 

propositions in the 5-point Likert type scales a scoring method of decreasing from 5 to 1 has 

been used in the negative propositions. Propositions for the attitude scale towards physics 

course were in form of “Strongly Disagree, Disagree, Partially Agree, Agree, Strongly 

Agree”, propositions for the attitude scale towards computer were in form of; “Not At All 

Agree, Some-What Agree, Agree, Very Much Agree, Totally Agree”, propositions for the 

self-efficacy perception scale towards the physics course were in form of; “Never, Rarely, 

Sometimes, Mostly, Always”.     

 

c) Analysis Plan 

To test our hypothesis we used the Amos 16.0 program for the analysis of moment 

structures (Arbuckle & Wothke, 1999) to estimate our structural equation model (SEM). 

Amos uses a maximum likelihood method for obtaining estimates of the parameters. It allows 

a robust analysis when data on some measures are missing (Arbuckle & Wothke, 1999; 
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Byrne, 2001). We measured the goodness of fit of the models with four generally accepted 

indices of fit. In general, the overall fit of a SEM is determined by the chi-square statistic that 

tests for comparability between the proposed model and the independence model, in which 

constructs are assumed to be unrelated (Bollen, 1989). This statistics, however, can be 

influenced by large sample sizes, and thus, other goodness of-fit indices are used to provide 

additional information on the adequacy of fit of the proposed model (Byrne, 2001). There is a 

broad array of indices that are calculated by the Amos program, but recent research 

(McDonald & Ho, 2002; Mels, 2004) recommended that three of these indices (comparative 

fit index [CFI], root-mean square error of approximation [RMSEA], and goodness of fit index 

[GFI]), along with chi-square information, are adequate for examining the consistency of fit. 

The chi-square ratio (X
2
/df) statistics, which adjusts for the chi-square statistics’ sensitivity to 

sample size and the complexity of the model (Byrne, 2001), is examined in the present 

research. In general, chi-square ratios between 1 and 3 indicate good model fit (Arbuckle & 

Wothke, 1999). Three other indices that have been shown to be good indicators of fit, CFI, 

RMSEA, and GFI are also reported for the models. Models are considered a good fit if CFIs 

and GFIs are greater than .90 and RMSEAs are less than .05 (McDonald & Ho, 2002; Mels, 

2004). 

 

FINDINGS 

Descriptive statistics (means, standard deviation, ranges, and correlations) for the 

variables in this study are shown in Tables 1 and 2. The correlations show that ESA and PA 

have strong relation with all variables except CAS, household income has significant effect on 

PA and PCA, and parental education has significant effect on PA, for the affective domain; 

PAS and PSEP has significant relation on the students’ achievement. 

 
Table 1. Means, Standard Deviations, Sample Size, and Range for All Model Indicators 

Variable M SD N Range 

Demographic characteristics 

Family Income (FI) 2,04 1,00 205 1-5 

Parent Education (PE) 3,32 1,06 205 1-5 

Elementary School Achievement (ESA) 4,29 ,75 205 1-5 

Affective characteristics 

Physics Attitude Scale (PAS) 3,37 ,83 205 1-5 

Physics Self-Efficacy Perception (PSEP) 3,24 ,67 205 1-5 

Computer Attitude Scale (CAS) 3,79 ,66 205 1-5 

Achievement 

Physics Achievement (PA) 17,90 1,24 205 0-30 

Physics Concept Achievement (PCA)  11,62 ,51 205 0-33 

 

Table 2. Correlation Matrices for Study Variables 

 ESA PE FI PA PSEP PAS CAS 

PE ,141*       

FI ,348** ,550**      

PA ,776** ,188** ,312**     

PSES ,321** -,098 ,061 ,385**    

PAS ,280** -,070 ,059 ,366** ,625**   

CAS ,023 ,060 ,090 ,017 ,319** ,226**  

PCA ,199** ,136 ,151* ,222** -,030 ,053 -,050 

* Correlation is significant at the 0.05 level (2-tailed). 

** Correlation is significant at the 0.01 level (2-tailed). 
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Structural Model 

The results from the SEM structural models support our specific hypotheses partly. End 

of the analysis, in our 9 hypothesis H1 to H9, some hypothesis was rejected and Null 

hypothesis was accepted (P>0,05). These rejected hypotheses are; 
H1: There is significant effect of Parents’ Education on Diploma Degree. 

H8: There is significant effect of Household Income on Affective Characteristics. 

H9: There is significant effect of Household Income on Physics Achievement. 

 

Our structural model fits fairly well (X
2
/df ≤ 1.23, CFI ≥ .99, GFI ≥ . 97, RMSEA ≤ 

.034) and a large percentage of the variance is explained (R
2
 = .69) for child’s achievement 

(Figure 2.). Education has direct effect on affective characteristics (β= -.16, P<.05) and 

achievement (β= .12, P<.01) but parent education has no significant effect on ESA (P>.05). 

ESA has direct effect on affective characteristics (β= .39, P<.001) and achievement (β= .71, 

P<.001). Family income (household income) has direct effect on ESA (β= .35, P<.001) but 

has not direct effect on affective characteristics and achievement. Income was related 

indirectly to child achievement through ESA (β= .35, P<.001) and through affective 

characteristics (β= .21, P<.001). 
 

 

 

 

 

 

 
Figure 2. Structural model 
PA = Physics Achievement, PCA = Physics Concept Achievement, PAS = Physics Attitude, 

PSEP = Physics Self Efficacy Perception, CAS = Computer Attitude. Model Fit Statistics: 

X
2
=19.766, df=16, X

2
/df ≤ 1.23, CFI ≥ .99, GFI ≥ . 97, RMSEA ≤  .034.  *P< .05. **P< .01. 

***P< .001. 

 

Standardized Direct, Indirect, and Total Effects for all variables used in the model 

were shown in Table3. 

 

PA 

.97*** 

Family 

Income 

Parent 

Education 

Education 
Elementary School 

Achievement 

R2 =.12 

 

Affective 

Characteristic 

R2 =.15 

Standardized 
Achievement 

R2 =.69 

PAS PSEP CAS 

PCA 

.35*** 

-.16* 

.12** 

.39*** 

.71*** 

.21*** 

.33*** .88*** .71*** 

.23** 
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Table 3. Standardized Direct, Indirect, and Total Effects for All Variables in the Model. 

Predictor Dependent variable Total effect Direct effect Indirect effect 

Parent education ESA .000   

 Affective -.16 -.16*  

 Achievement .09 .12** -.03 

Family Income ESA .35 .35***  

 Affective .14  .14 

 Achievement .28  .28 

ESA Affective .39 .39***  

 Achievement .79 .71*** .08 

Affective Achievement .21 .21***  

Note. Significance tests are only reported for direct effects. Dashes represent empty cells or no 

information because the paths were not tested in the model. 

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

 

DISCUSSION 

This study examined the family processes that might indirectly link parent education 

and other family background indicators, such as income, with child achievement. This indirect 

link was hypothesized to work through the elementary school achievement (diploma degree) 

and affective characteristics (attitude and self efficacy). The hypotheses that parents’ 

education and household income influence child achievement indirectly through its impact on 

the students’ diploma degree and the affective characteristics were partly supported. For the 

results; parental education has indirect effect on achievement through affective characteristics 

but not on the diploma, and household income has indirect effect on achievement through 

diploma but not on the affective characteristics. In addition to these, parent education has no 

direct effect on elementary school achievement, and household income has no direct effect on 

affective characteristics and achievement. For those reasons, the hypotheses H1, H8, and H9 

were rejected. 

For this sample, parents’ education had both a direct and indirect relation to children’s 

academic achievement. The results for the SEM model suggest that the association between 

family SES characteristics and children’s academic achievement is not fully explained by the 

indirect paths included in our model. In spite of a moderate relation between parent 

educational level and elementary school achievement, analysis made with Amos 16.0 program 

showed that their effects in the model were insignificant so they were off from structural 

equation model (figure 1). 

Besides there was a significant relation between household income and students’ 

achievement on PA and PCA, the effects of these were off from the model as the reason 

mentioned above. Although it has been shown in this study that income has not any effect on 

students’ achievement, Gutman and Eccles, (1999)’s previous research on low-income 

samples has suggested that there is little difference in how these variables might influence 

children’s academic achievement. The present research used a moderate broader national 

sample and found some no important differences in the paths linking education and income to 

children’s academic achievement. To truly understand how family income ultimately impact 

child development, it will be important in future research to replicate this finding as well as to 

examine how these processes might differ with broader sample. Second, the results suggest 

that the amount of schooling that parents receive influences how they structure their home 
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environment as well as how they interact with their children in promoting academic 

achievement. In our study, two achievements for students were investigated. The first is the 

achievements in primary education during 3 years and the second is obtained physics 

achievement at the end of the study. According to obtained data, parents’ education has not 

any significant effect on elementary school achievement (12-15 year olds) but has significant 

effect on PA (17-18 year olds). 

This finding indicates that the economic difficulties, which certainly still exist many in 

Turkey, do not necessarily constrain academic development. It is possible that parents as “co-

teachers” in the home may find a better psychological balance of stimulation and demand for 

their children when they were successful in their past academic achievements. Although 

poverty certainly is a major threat for child development, a closer look at the underlying 

mechanisms may help explain why so many poor children perform well in school despite 

restricted material resources. If parents are successful in providing an emotionally stable and 

stimulating environment, the negative effects of financial restrictions can be minimized. 

Although poverty has an important relation to developmental outcomes in the early years of 

development, it may have less influence on outcomes during middle childhood and 

adolescence. During these years, parents’ education may help parents be more efficient 

teachers at home because they are more likely to know something about what the children are 

being taught and thus able to help with homework and to provide appropriate cognitive 

stimulation when children are not in school (Alexander et al., 1994). 

Finally, there are notable effects of the affective characteristics on Childs’ outcomes in 

the model. For the model, affective characteristics used in this study explain .15 of variance 

and affect the achievement significantly (p<.001 and β=.21).This result is supported with 

some literatures. For examples; the meta-analysis conducted by Willson (1983) indicated that 

overall relationship between attitudes toward science and science achievement was .16, with 

differences among elementary, junior high, senior high, and college subjects. Moreover, the 

mean correlation of attitude and achievement in physics was .18.Willson reported that at 

senior high and college levels, there was a higher correlation for attitude influencing 

achievement than for achievement influencing attitude, but at no levels these results were 

statistically significant. At the college level, correlation between achievement and attitude was 

0.02 (for 4 studies) and correlation between attitude and achievement was .20 (for 14 studies). 

An extensive research project, Third International Mathematics and Science Study (TIMSS) 

explored eighth-graders’ attitudes towards different branches of science (biology, chemistry, 

and physics) in 38 countries (Martin et al., 2000). Overall results and results of many 

countries showed that there was a clear positive association between attitudes towards 

different branches of science and science achievement.  

Even though this study has many interesting findings to contribute to the literature, there 

are features that limit the generalizability of these findings. One of the strongest limitations is 

the use of cross-sectional data to test process models. In an attempt to get a more 

heterogeneous, representative sample that was not biased in terms of income or region of the 

country, a national dataset was used. Unfortunately, this dataset only had information from 

parents and children at one time point. Thus, it was not possible to examine these processes 

longitudinally, which would have provided a better test of our causal hypotheses.  

Consequently, this study has demonstrated that the relation of parents’ educational 

attainment to children’s academic achievement is indirectly related through students’ attitudes 

and self-efficacy perceptions. Parents’ educational attainment has been found to be one of the 

most critical variables in the mortality of children across the world (Desai & Alva, 1998; Elo 

& Preston, 1996) and seems to be a major variable in children’s well-being in general (Chen, 

Matthews & Boyce, 2002). Furthermore, researchers and policymakers should examine the 
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mechanisms that might be leading to these effects. Even though education is by no means a 

quick intervention, it is more permanent and perhaps has more impact on the home 

environment across youth development than what might be expected from temporary 

increases in income. This is particularly important for current welfare policy, where little 

incentive or compensation is given to those who want to obtain additional education. Some 

researchers would suggest that it is hard to intervene on parents’ educational attainment (Lee 

& Croninger, 1994). Research using experimental intervention studies; however, suggests that 

it is possible to make a difference even from small increases (Magnuson & McGroder, 2001). 

The foundations of an intervention do not exist in Turkey, where education is available to all 

citizens. What would be needed are additional buildings or agencies but the review of 

programs and policies that might be leading disadvantaged youth to leave school early and not 

return or acquire an equivalent degree. If parents of children are well-educated, it might lead 

to better outcomes for children. Therefore, parents should be given special attention to 

education. 



 

 Kocakaya & Gönen / TUSED / 10(1) 2013  40 

REFERENCES 

Alexander, K. L., Entwisle, D. R. & Bedinger, S. D. (1994). When Expectations Work: Race 

and Socioeconomic Differences in School Performance. Social Psychology Quarterly, 

57, 283–299. 

Arbuckle, J. L. & Wothke, W. (1999). Amos Users’ Guide, Version 4.0. Chicago: 

SmallWaters Corporation. 

Bandura, A. (1995), Exercise of Personal and Collective Efficacy in Changing Societies. In A.  

Bandura (Ed.), Self-efficacy in Changing Societies. (pp. 1-45). New York: Cambridge 

University Pres. 

Bandura, A. (1982), Self-Efficacy Mechanism in Human Agency. American Psychologist, 

37(2), 122-147. 

Bandura. A. (1977), Self- Efficacy: Toward A Unifying Theory of Behavioral Change. 

Psychological Review, 84,191-215. 

Bentler, P. M. and C. P. Chou (1987). Practical Issues in Structural Modeling. Sociological 

Methods and Research. 16(1): 78-117. 

Bollen, K. A. (1989). Structural Equations with Latent Variables. New York: Wiley. 

Byrne, B. M. (2001). Structural Equation Modeling with AMOS: Basic Concepts, 

Applications, and Programming. Mahwah, NJ: Erlbaum. 

Chen, E., Matthews, K. A. & Boyce, W. T. (2002). Socioeconomic Differences in Children’s 

Health: How and Why Do These Relationships Change with Age? Psychological 

Bulletin, 128, 295–329. 

Conger, R. D., Ebert-Wallace, L., Sun, Y., Simons, R. L., McLoyd, V. C. & Brody, G. H. 

(2002). Economic Pressure in African American Families: A Replication and 

Extension of the Family Stress Model. Developmental Psychology, 38, 179–193. 

Corwyn, R. F. & Bradley, R. F. (2002). Family Process Mediators of the Relation between 

SES and Child Outcomes. Unpublished Manuscript, University of Arkansas at Little 

Rock. 

Deniz, L., (1995). An Attitude Scale towards Computer (in Turkish). Unpublished Doctorate 

Thesis, Marmara University, Institute of Science, Istanbul, TURKEY. 

Desai, S. & Alva, S. (1998). Maternal Education and Child Health: Is There a Strong Causal 

Relationship? Demography, 35(1), 71–81. 

Eccles, J. S. (1993). School and family effects on the ontogeny of children’s interests, self-

perceptions, and activity choice. In J. Jacobs (Ed.), Nebraska Symposium on 

Motivation: Vol. 40. Developmental perspectives on motivation (pp. 145–208): 

Lincoln: University of Nebraska Press. 

Elo, I. T. & Preston, S. H. (1996). Educational Differential in Mortality: United States, 1979–

85. Social Science Medicine, 42(1), 47–57. 

Germann, P. J. (1988). Development of the Attitudes toward Science in School Assessment 

and Its Use to Investigate the Relationship between Science Achievement and Attitude 

toward Science in School. Journal of Research in Science Teaching, 25(8), 689-703. 

Gibson, S. & Dembo, M. (1984). Teacher efficacy: A construct validation. Journal of 

Educational Psychology, 76, 569–582. 

Gönen, S. & Kocakaya, S. (2005). The Comparison of Physics Achievements and Computer 

Attitudes of The First Year Students of a High School according to Two Different 

Instruction Methods (in Turkish). Pamukkale University Journal of Education Faculty, 

17(1), 14-22. 

Gönen, S., Kocakaya, S. & İnan, C. (2006) “The Effect of the Computer Assisted Teaching 

and 7E Model of The Constructivist Learning Methods on The Achievements and 



 

 Kocakaya & Gönen / TUSED / 10(1) 2013  41 

Attitudes of High School Students. The Turkish Online Journal of Educational 

Technology – TOJET, ISSN: 1303-6521, 5(4), Article 11. 

Guo, G. & Harris, K. M. (2000). The Mechanisms Mediating the Effects of Poverty on 

Children’s Intellectual Development. Demography, 37, 431–447. 

Gutman, L. M. & Eccles, J. S. (1999). Financial Strain, Parenting Behaviors, and 

Adolescents’ Achievement: Testing Model Equivalence between African American 

and European American Single- and Two-Parent Families. Child Development, 70, 

1464–1476. 

Halle, T., Kurtz-Costes, B. & Mahoney, J. (1997). Family Influences on School Achievement 

in Low-Income, African American Children. Journal of Educational Psychology, 89, 

527–537. 

Haveman, R. & Wolfe, B. (1995). The Determinants of Children’s Attainments: A Review of 

Methods and Findings. Journal of Economic Literature, 33, 1829–1878. 

Hough, L.W. & Piper, M.K. (1982). The Relationship between Attitudes Toward Science and 

Science Achievement. Journal of Research in Science Teaching, 19(1), 33-38. 

Hoyle, Rick H., ed. (1995). Structural Equation Modeling: Concepts, Issues, and 

Applications. Thousand Oaks, CA: Sage Publications. An introduction focusing on 

AMOS. 

Jimerson, S., Egeland, B. & Teo, A. (1999). A Longitudinal Study of Achievement 

Trajectories Factors Associated with Change. Journal of Educational Psychology, 91, 

116–126. 

Klebanov, P. K., Brooks-Gunn, J. & Duncan, G. J. (1994). Does Neighborhood and Family 

Poverty Affect Mothers’ Parenting, Mental Health, and Social Support? Journal of 

Marriage and the Family, 56, 441–455. 

Kline, Rex B. (1998). Principles and Practice of Structural Equation Modeling. NY: Guilford 

Press. 

Kocakaya, S. (2008).   Analyzing the Relationships between the Factors that Affect the 

Achievements of Students in Physics Course with the Path Analysis Technique (In 

Turkish), Unpublished Doctorate Thesis, Institute of Science, Dicle University. 

Kohn, M. L. (1963). Social Class and Parent-Child Relationships: An Interpretation. 

American Journal of Sociology, 68, 471–480. 

Linver, M. R., Brooks-Gunn, J. & Kohen, D. E. (2002). Family Processes as Pathways from 

Income to Young Children’s Development. Developmental Psychology, 38, 719–734. 

Lee, V. E. & Croninger, R. G. (1994). The Relative Importance of Home and School in the 

Development of Literacy Skills for Middle Grade Students. American Journal of 

Education, 102, 286–329. 

Loehlin, J. C. (1992). Latent Variable Models: An Introduction to Factor, Path, and 

Structural Analysis.. Hillsdale, NJ: Lawrence Erlbaum. Second edition. 

Luster, T., Rhoades, K. & Haas, B. (1989). The Relation between Parental Values and 

Parenting Behavior: A Test of the Kohn Hypothesis. Journal of Marriage and the 

Family, 51, 139–147. 

Martin, M.O., Mullis, I.V.S., Gonzales, E.J., Gregory, K.D., Smith, T.A., Chrostowski, S.J., 

Garden, R.A. & O’Connor, K.M. (2000). TIMSS 1999-International Science Report: 

Findings from IEA’s Repeat of the Third International Mathematics and Science Study 

at the Eighth Grade. Retrieved April18, 2002 from http:/ 

/timss.bc.edu/timss1999i/publications.html 

Maskan, A. (2006). An Investigation of Evaluations of Students’ Educated at Physics 

Program Self-efficacy Perceptions towards Physics (in Turkish). 7
th

 National Congress 

of Science and Mathematic Education, Gazi University, Ankara/TURKEY.  



 

 Kocakaya & Gönen / TUSED / 10(1) 2013  42 

Maskan, A. K. & Güler, G.(2004), Effect of the Concept Maps on the Physics Student 

Teachers’ Electrostatic Concept Achievement and Attitudes towards Physics (in 

Turkish). Contemporary Education Journal (in Turkish). 309, 34-41. 

Magnuson, K. A. & McGroder, S. M. (2001). Intergenerational benefits: The effect of 

maternal education on young children’s academic problems and school readiness. 

Unpublished manuscript, Northwestern University. 

McDonald, R. P. & Ho, M. R. (2002). Principles and Practice in Reporting Structural 

Equation Analyses. Psychological Methods, 7, 64–82. 

Mels, G. (2004), “Getting Started with The Student Edition of Lisrel 8.53 for Windows”, 

http://www.psikolojiktestler.hacettepe.Edu .tr/l.doc :02.05.2005. 

Mistry, R. S., Vandewater, E. A., Houston, A. C. & McLoyd, V. C. (2002). Economic Well-

Being and Children’s Social Adjustment: The Role of Family Process in an Ethnically 

Diverse Lowincome Sample. Child Development, 73, 935–951. 

Multon, K.D., Brown, S.D. & Lent, R.W. (1991). Relation of Self-efficacy Beliefs to 

Academic Outcomes: A Meta-Analytic Investigation. Journal of Counseling 

Psychology, 38, 30-38. 

Oliver, J.S. & Simpson, R.D. (1988). Influences of Attitude toward Science, Achievement 

Motivation, and Science Self Concept on Achievement in Science: A Longitudinal 

Study. Science Education, 72(2), 143-155. 

Özyürek, A. & Eryılmaz, A. (2001). Factors Affecting Students’ Attitudes towards Physics. 

Education and Science, 26(120), 21-28.  

Pajares, F. (1997), Current Directions in Self-Efficacy Research. In M. Maehr & P. R. Pintrich 

(Eds.), Advances in Motivation and Achievement. (Vol.10,p 1-49). Greenwich,CT:JAI 

Pres. 

Payne, D.A. (1977). The Assessment of Learning: Cognitive and affective. Lexington, 

MA:D.C. Heath and Co. 

Redford, E.G. (1976). Attitudes toward Physics in the High School Curriculum. American 

Journal of Physics, 44(4), 337-339. 

Schibeci, R.A. (1983). Selecting Appropriate Attitudinal Objectives for School Science. 

Science Education, 67, 595–603. 

Schibeci, R.A. & Riley, J.P. (1986). Influence of Students’ Background and Perceptions on 

Science Attitudes and Achievement. Journal of Research in Science Teaching, 23, 

177-187. 

Schumacker, Randall E. and Richard G. Lomax (2004). A Beginner's Guide to Structural 

Equation Modeling, Second edition. Mahwah, NJ: Lawrence Erlbaum Associates. 

Schunk, D. H. (1994).  Self-Regulation of Self-Efficacy and Attributions in Academic 

Settings.  In D. H. Schunk & B. J. Zimmerman (Eds.), Self-regulation of Learning and 

Performance.  Hillsdale, NJ: Lawrence Erlbaum Associates. 

Schunk, D. H. & Pajares, F. (2002).  The Development of Academic Self-Efficacy.  In A. 

Wigfield & J. S. Eccles (Eds.), Development of Achievement Motivation (pp. 15-32).  

San Diego:  Academic Press. 

Scott, W. B., Risley, J. S. (1999). Using Physlets to Teach Electrostatics. Department of 

Physics, North Carolina State University, Raleigh, NC 27695 Wolfgang Christian. 

Department of Physics, Davidson College, Davidson, NC 28036 Published in The 

Physics Teacher, v 57 pp. 276-281. Retrieved April 1, 2005 from 

http://physics.wku.edu/~bonham/Publications/PT_article.pdf 

Shell, D.F., Colvin, C. & Bruning, R.H.  (1995).  Self-Efficacy, Attribution, and Outcome 

Expectancy Mechanisms in Reading and Writing Achievement:  Grade-Level and 

Achievement-Level Differences.  Journal of Educational Psychology, 87, 386-398. 



 

 Kocakaya & Gönen / TUSED / 10(1) 2013  43 

Simpson, R.D. & Troost, K.M. (1982). Influences on Commitment to and Learning of Science 

among Adolescent Students. Science Education, 66, 763–781. 

Smith, J. R., Brooks-Gunn, J. & Klebanov, P. K. (1997). Consequences of Living in Poverty 

for Young Children’s Cognitive and Verbal Ability and Early School Achievement. In 

G. J. Duncan & J. Brooks-Gunn (Eds.), Consequences of Growing Up Poor (pp. 132–

189). New York: Russell Sage Foundation. 

Stevens, J. (2002). Applied Multivariate Statistics for the Social Sciences. Lawrence Erlbaum 

Assocıates (Fourth Edition),Mahwah, New Jersey. 

Tamir, P., Arzi, A.,& Zloto, D. (1974). Attitudes of Israeli High School Students towards 

Physics. Science Education, 58(1), 75-86. 

TIMSS (1999). “http://www.timss.com” (Retrieved: 15.11.2007). 

Weinberg, M. (1995). Gender Differences in Student Attitudes toward Science: A Meta-

Analysis of the Literature from 1970 to 1991. Journal of Research in Science 

Teaching, 32, 387-398. 

Willson, V.L. (1983). A Meta-Analysis of the Relationship between Science Achievement and 

Science Attitude: Kindergarten through College. Journal of Research in Science 

Teaching, 20, 839–850. 

Zeegers, P., (2004). Student Learning in Higher Education: A Path Analysis of Academic 

Achievement in Science. Higher Education Research & Development, 23:1, 35 – 56. 

Zimmerman, B. J. & Martinez-Pons, M. (1990). Student Differences in Delf-Regulated 

Learning: Relating Grade, Sex, and Giftedness to Self-Efficacy and Strategy Use. 

Journal of Educational Psychology, 82, 51-59.  

URL-1., (2006). w3.gazi.edu.tr/~bgunes/files/kavramyanilgilari/fizikte%20sik%20 

rastlanilan%20 kavram %20yanilgilari.html 

URL-2., (2006). phys.udallas.edu/C3P/Preconceptions.pdf  

 

 

 
 

 

 

 


