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Abstract 

 
The aim of this study is to examine secondary school students' desire to pursue a 

career in science and mathematics in 2011 and 2015, taking into account gender 
differences, and to examine how variables related to students' socioeconomic 

status, motivation and performance predict the desire of female and male students 

to pursue a career in science and mathematics. The number of books, study 
environment at home and parents’ educational levels were analyzed as SES 

variables. While motivational variables were students’ self-efficacy and task value 

beliefs, performance related variables were their achievement and engagement. 
The data of the eighth-grade students from Trends in International Mathematics 

and Science Study (TIMSS) 2011 and 2015 were analyzed. To investigate the year 
differences of girls’ and boys’ career aspirations in science and mathematics, 

Chi-Square test was performed. In addition, logistic regression analysis was 

conducted to investigate the relation between students’ SES, motivation, 
performance and career aspirations for 2011 and 2015 data separately. The 

results have indicated that students’ motivation was the strongest and the most 

common predictor of career aspirations in science and mathematics for boys and 
girls. 
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Introduction 

 

Nowadays, technological revolution is growing more rapidly than ever and has affected 

many aspects of life and changed the needs of the world. One of the results of this major 

shift is the increasing need for people employed in STEM fields (science, technology, 

engineering, and mathematics) for countries. (Briggs, 2017; OECD, 2013; That et al., 

2012). Hence, nations have started to revise their educational system in order to raise the 

coming generation in a much more innovative way and started to direct them towards 

pursuing a STEM-related career (Lederman, 2008). Females are an underrepresented 

group in STEM-related careers (e.g., Xie & Shauman, 2004). For example, in Turkey, 

while there are 64% males in STEM-related occupations, there are only about 36% 

females working in a STEM field (Turkish Industry and Business Association, 2014). 

Actually, the reason for this gender gap in STEM careers is not because of achievement; 

recent relevant research suggests that girls have started to obtain higher grades than 
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boys (e.g., Bursal, 2013). Moreover, regarding course attendance, there is no significant 

difference between them (National Science Board, 2014). Wang and Degol (2013) 

suggest that the underlining reason for girls’ and boys’ selection of a STEM career 

might be linked to their motivational beliefs such as self-efficacy and task value. 

Besides investigating the relations among motivation, career aspirations, performance, 

and contextual factors by considering gender differences is important and may help 

researchers to understand underlying factors of career aspirations and may be helpful to 

encourage girls toward STEM fields (Wang, 2012).  

Encouraging people to prefer STEM-elated careers at young ages is critical 

based on the social and psychological researchers’ studies (e.g., Davenport et al., 2021); 

in addition, it is widely known that people shape their occupational decisions during the 

adolescence years (Bandura et al., 2001). Moreover, relevant researchers suggest that 

entering in a STEM pathway starts in childhood and adolescence (Wang & Degol, 

2013). Consistently, prior research about STEM careers underlines the importance of 

secondary school times for career inspiration since it has significant impact on a career 

decision for upcoming years (Gibbons & Borders, 2010; Jackson et al., 2011). For 

instance, Sadler and his colleagues (2012) suggest that students’ career interest before 

beginning high school is an important predictor of their career interest in the later stages 

of high school. Besides, 7th to 9th years is seen as a key period to develop STEM career 

interest and motivation (Simpkins et al., 2006). Thus, this study aims to investigate the 

underlying reasons for middle school students’ career aspirations in science and 

mathematics considering gender differences. 

Theoretical Framework  

 

To explain people’s achievement-related behaviors, expectancy-value theory presents a 

comprehensive framework about the contextual and psychological factors that underline 

individuals’ performance and career aspirations (Wigfield & Eccles, 2000). According 

to this theory, if students believe they can accomplish the task (expectation of success) 

and consider it valuable (task value), they tend to make achievement-related choices, 

such as career achievements. Along with it, the theory also suggests that students’ social 

contexts such as the school context or house-life context are also important factors to 

understand individual differences in career aspirations (e.g., Eccles et al., 1997; Eccles, 

2007). The theoretical framework of the career choices according to expectancy-value 

theory is presented in Figure 1. To emphasize, expectancy-value theory analyzes 

students’ academic success, their achievement-related choices and aspirations, including 

the pursuit of a career, within a wide range (Eccles, 2005). The theory builds on many 

aspects, such as sociocultural, biological, contextual, psychological and achievement 

performance factors (Wang & Degol, 2013). In the current study, middle school 

students’ career aspirations were investigated by considering sociocultural, 

psychological and performance factors of expectancy-value theory. 
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Figure 1 

The Theoretical Framework of the Career Choices According to Expectancy-value 

Theory from Eccles (2009) 

 
 

Links Between the Socio-economic Status of Family and Career Interest  

Expectancy-value theory underlines the importance of students’ social environment 

such as peers, and family context which can lead students to engage in different 

educational experiences which affect their career aspirations in STEM (Wang, 2012). 

For instance, students that come from lower socio-economic status (SES) families are 

generally seen as disadvantaged in terms of accessing higher education compared to 

their peers coming from higher SES families (Flores, 2007). Concerning having STEM-

related occupations, one of the underrepresented groups is low SES students (Shaw & 

Barbuti, 2010). For instance, Leslie et al. (1998) found that parents’ education level and 

income affect students’ career choice. Actually, SES of students has been one of the 

main interests of educational researchers for some time. For example, there are studies 

that investigate the effects of SES on different outcomes such as students’ achievement 

(e.g., Gustafsson et al., 2013) or on motivation (e.g., Tucker-Drob & Harden, 2012). On 

the other hand, Niu (2017) suggests that although socioeconomic status of family and 

STEM enrollment is an inequality dimension, it does not get the attention that it 

deserves. Hence, in the current study, SES was also considered while investigating 

middle school students’ career aspirations in science and mathematics.  
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Links Between Motivational Beliefs and Career Interest 

Expectancy-value theory suggests that students’ expectancy and task value beliefs 

directly affect students’ performance related behaviors, achievement related choices, 

and career aspirations (Wigfield & Eccles, 2000). Task value refers to the answer to the 

question “Why should I do this task?”. In other words, students' task value beliefs are 

their reasons to engage in a task (Eccles & Wigfield, 2002). Eccles and her colleagues 

(1983) investigate students’ task value beliefs in four components: utility value, intrinsic 

value, attainment value, and cost. Utility value is concerned with how the task is 

beneficial for students’ personal goals. Intrinsic value means how much students like or 

enjoy doing the task. Thirdly, attainment value refers to the importance of the relation 

between the task and students’ identity and ideals. The last component of task value, 

cost, is concerned with the various costs of the task such as economic, social, or 

psychological costs. (Eccles, 2009; Wigfield & Eccles, 2002). The other motivational 

component of expectancy-value theory is expectancy for success which refers to the 

students’ beliefs about their performance for upcoming tasks (Eccles et al., 1983; 

Wigfield & Eccles, 2002). Wigfield and Eccles (2002) proclaim that expectancy success 

is different from outcome expectations. Besides, it is a bit similar to Bandura’s self-

efficacy beliefs. Based on this suggestion and the conceptuality of TIMSS data in the 

present study, students’ self-efficacy beliefs were analyzed to represent students’ 

expectancy beliefs. Self-efficacy can be defined as an individual's judgments of his/her 

capacity towards accomplishing the task successfully. In a simpler manner, the answer 

of “Can I do this task?” refers to individuals’ self-efficacy beliefs (Bandura, 1977; 

Pintrich & Schunk, 2002; Zimmerman, 2000).  

According to the theory, students’ motivational beliefs play a prominent role 

on students’ achievement-related behaviors and their career aspirations (Eccles et al., 

1983). For instance, Riegle-Crumb et al. (2011) investigated how the self-concept, 

intrinsic value and achievement predict science/mathematics career aspirations. 

According to the results, intrinsic value was the most accurate predictor amongst the 

variables listed. Additionally, in a longitudinal study, Lauermann et al. (2017) 

investigated the predictive role of motivational beliefs in explaining attaining a 

mathematics career. They collected the data in four different periods of time: in 

elementary school years, in high school years (grade 9 and grade 12) and in adulthood. 

The results confirmed that adolescents’ motivational beliefs were the strongest predictor 

of their adulthood mathematics-related careers. In a recent study, Ahmed and Mudrey 

(2019) investigated the relation between motivational beliefs and STEM career 

aspiration. They handled the topics of intrinsic value, utility value and self-concept as 

motivational beliefs. Results suggest that students’ motivation, especially their task 

value beliefs, are important predictors of their career aspiration in STEM. Briefly, the 

relevant research confirmed that students who think they have the ability to achieve 

science or mathematics, and those who enjoy learning them and think that science or 

mathematics will be useful for their lives, tend to choose a career in science or 

mathematics. 
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Links Between Achievement, Engagement and Career Interest  

Students’ achievement also has an important effect on their career aspirations. 

Expectancy-value theory also includes this dimension in the framework and suggests 

that students’ competencies affect their achievement-related choices such as their career 

choice (Eccles, 2009; Wang et al., 2015). To set an example to the link between 

achievement and career aspiration, Watson et al. (2002) investigated adolescents’ career 

aspirations and suggested that high-achieving female students are more likely to choose 

prestigious occupations than their lower-achieving peers. Furthermore, students’ 

interactions with learning activities are indicators of their engagement. These 

interactions can be either observable or unobservable (Deci & Ryan, 2000). According 

to Fredricks et al. (2004) engagement is a multidimensional structure. The first domain 

of this structure is behavioral engagement, and it can be defined as students’ 

participation in school activities. Performing the given task or course enrollment can be 

given as examples of behavioral engagement. The second domain, emotional 

engagement, is related to students’ positive or negative feelings about the class. Thirdly, 

cognitive engagement refers to students’ mental efforts for learning. A relevant research 

study suggests that students’ engagement has a significant influence on students’ career 

aspirations (Durik et al., 2006). The connection between career development and school 

engagement is a bit controversial while some of the studies suggest that engaging in 

learning activities related to science or mathematics will influence career choices 

(Maltese & Tai, 2010; Wang & Degol, 2014). On the contrary some of them suggest 

that school engagement does not affect students’ career development; however, 

students’ career aspirations have an effect on their school engagement (Kenny et al., 

2006). 

Turkish Educational Context 

International assessments like TIMSS provide opportunity to the participating countries 

to analyze results, compare them with other countries’ performance and monitor their 

educational policy (Fischman et al., 2019). Turkey started to participate in TIMSS in 

1999 and both the government and educational researchers are x interested in the results 

of this international test. For instance, achievement in science or mathematics (Uzun et 

al., 2010), motivation towards science or mathematics (e.g., Dogan & Barış, 2010) and 

the school or teacher variables (e.g., Atar, 2014) are some of the issues that were 

analyzed with TIMSS data from Turkish researchers. However, according to the 

author’s knowledge students’ career aspirations are not much analyzed by Turkish 

researchers from TIMSS perspective.  

In 2011, primary schools consisted of two levels: lower primary (grade 1 to 5), 

and upper primary (grade 6 to 8). Students took proficiency examinations in each grade 

of upper primary levels. According to the average score of three proficiency 

examinations, students were able to choose a high school. They could enter a regular 

high school, science high school or different types of vocational high schools. Science 

high schools were one of the most popular schools because students who graduate from 

these kinds of schools were more likely to enter STEM-related programs than their 
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peers who graduate from a regular high school (Argon & Soysal, 2012). There was an 

educational reform in 2012 in Turkey, which constituted three new levels: primary 

school (grade 1 to 4), middle school (grade 5 to 8) and high school (grade 9 to 12). The 

proficiency examinations were repealed at grade 6 and grade 7. Students took 

proficiency examinations in grade 8 two times in the first and second semester (Ozturk 

& Aksoy, 2014). Similar to the previous system, there were different types of high 

schools and the average score of two proficiency examnations were used as the 

transition score to enter a high school. Besides, one of the other revisions was done in 

science curriculum and science-related career introductions had started to take a part of 

the science programs (MoNE, 2013).  Hence, there is a possibility that middle school 

students of 2015 might have knowledge about science-related occupations more than 

age-mates of 2011.  

Research Questions and Proposed Model 

In the light of the aforementioned research, this study aims to investigate i) girls’ and 

boys’ career aspirations in science and mathematics in 2011 and 2015, ii) trends in the 

prediction of girls’ and boys’ career aspirations in science, and iii) trends in prediction 

of girls’ and boys’ career aspirations in mathematics. To reach these aims, the following 

research questions herewith were examined: 

• Are there any significant differences between girls’ and boys’ career 

aspirations in science/ mathematics between 2011 and 2015?  

• How do the combination of SES, science motivation and science performance 

predict the likelihood of Turkish middle school students’ science career 

aspirations for girls in 2011 and in 2015? 

• How do the combination of SES, science motivation and science performance 

predict the likelihood of Turkish middle school students’ science career 

aspirations for boys in 2011 and in 2015? 

• How do the combination of SES, mathematics motivation and mathematics 

performance predict the likelihood of Turkish middle school students’ 

mathematics career aspirations in science for girls in 2011 and in 2015? 

• How do the combination of SES, mathematics motivation and mathematics 

performance predict the likelihood of Turkish middle school students’ 

mathematics career aspirations in science for boys in 2011 and in 2015? 

To address all the research questions except the first one a prediction model 

was proposed as presented in Figure 2. Moreover, the model was tested based on gender 

and years for mathematics and science separately. In the light of the expectancy-value 

model of motivated behavioral choice, students’ task value and self-efficacy beliefs 

were analyzed as their motivational beliefs. Besides, achievement and engagement were 

analyzed as their performance related behaviors. Furthermore, socio-economic status, 
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one of the indicators of social context, was also considered while investigating students’ 

science and mathematics related career aspirations. 

 

Figure 2 

Prediction Model for Science/Mathematics Career Aspiration 

 
 

Method 

 

Design of the Study  

 

This study aims to investigate middle school girls’ and boys’ career aspirations in 
science and mathematics via using TIMSS 2011 and 2015 data. The combination of 

correlational and causal-comparative research design was used to investigate the 

relationship among students’ SES, motivation, performance and career aspirations and 

compare different groups. This research type is used to investigate the differences 

between groups which already exist without any manipulation (Frankel & Wallen, 

2006). 

 

Sample 

 

A two-stage stratified cluster sampling was used to determine the sample of TIMSS. 

Countries determine stratification variables to select representable samples. For 

example, Turkey determines geographical region as a stratification variable. In the 

second stage, schools are sorted by stratification variables. Then the participating 

schools are selected by systematic sampling method (Joncas & Foy, 2012). 6928 eighth 

grade, middle school students participated in TIMSS 2011. There were 3414 (49.3%) 
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girls and 3511 (50.7%) boys in the sample. 56.3% of participants reported that there are 

between 1-25 books at their homes. In 16.2% of participants’ homes, there are more 

than 100 books. 32.5% of them have neither their own room nor an internet connection 

at their homes. Regarding TIMSS 2015, 6079 eighth-grade students participated in the 

study. 48.2% of them were girls and 51.4% of them were boys. While 51.3% of them 

have 1-25 books, 18.2% of them have more than 100 books at their homes. Besides this, 

20.4 % of them are students without an internet connection and with no individual 

rooms. The demographic description of samples presented in Table 1.  

 

Table 1 

Demographic Profiles of Students  

 
2011 2015 

 Girls 

frequency (%) 

Boys 

frequency (%) 

Girls 

frequency (%) 

Boys 

frequency (%) 

Number of books at home 

0-10 books 554 (16.9) 747 (22.1) 390 (13.3) 589 (18.8) 

1- 25 books 1283 (37.2) 1291 (36.7) 1032 (35.1) 1082 (34.5) 

26-100 books 978 (27.8) 917 (25.4) 900 (30.6) 935 (29.8) 

101- 200 books 359 (10.7) 332 (9.7) 342 (11.6) 280 (8.9) 

+ 200 books 226 (7.3) 204 (6.1) 258 (8.8) 217 (6.9) 

Home study support 

Neither own room nor internet 

connection 
1079 (31.6) 1153 (32.8) 584 (19.8) 642 (20.5) 

Either own room or internet 

connection 
1232 (36.1) 1281 (36.5) 1072(36.4) 1185 (37.8) 

Both own room and internet 

connection 
1086 (31.8) 1046 (29.8) 1259 (42.8) 1259 (40.1) 

Highest education level of parents 

Universıty or hıgher 235 (6.9) 263 (7.5) 358 (12.2) 394 (12.6) 

Post-secondary but not unıversıty 151 (4.4) 163 (4.6) 156 (5.3) 165 (5.3) 

Upper secondary 823 (24.1) 759 (21.6) 789 (26.8) 880 (28.1) 

Lower secondary 480 (14.1) 497 (14.1) 892 (30.3) 897 (28.6) 

Some prımary, lower secondary or 

no school 
1656 (48.5) 1659 (47.2) 654 (22.2) 612 (19.5) 

SES category 

Low SES 1827 (53.5) 1955 (55.6) 1146 (38.9) 1228 (39.2) 

Middle SES 1459 (42.7) 1423 (40.5) 1577 (53.6) 1721 (54.9) 

High SES 126 (3.7) 125 (3.6) 206 (7) 162 (5.2) 
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Measures 

 

Career Aspirations in Science and Mathematics 

In TIMSS, students were asked how much they agree with the statement, x “I would like 

a job involved with using science.” Same question was asked for mathematics, in the 

same exact format. Since there are some studies that use similar questions to assess 

students’ career aspirations (e.g., Farmer & Chung, 1995; Riegle-Crumb et al., 2011; 

Watts et al., 2015), it was also analyzed as a single item, career aspiration measure in 

the present study. There were four possible answer choices: 1 “agree a lot”, 2 “agree a 

little”, 3 “disagree a little” and 4 “disagree a lot”.  Since the purpose of the present study 

is to investigate students who have a strong aspiration for a career in science and 

mathematics, “agree a lot” was coded as 1, and the other answers were coded as 0 

(Riegle-Crumb et al., 2011). As a result, two dummy variables were obtained from the 

data.  

Socioeconomic Status 

In TIMSS, students were asked about the number of books they have at their home, their 

parents’ education level and their home study support amounts. The question about the 

book quantity had five answer choices: 0-10 books, 11-25 books, 26-100 books, 101-

200 books and more than +200 books. Additionally, along with the home study support 

question students were asked if they have their own room and have internet connection. 

TIMSS created a continuous variable labelled “home educational resources” with these 

three questions, since these questions are the common indicators of socioeconomic 

status in the relevant literature (Buchmann, 2002). This variable was treated as 

socioeconomic status in the present study. 

Engagement and Motivational Beliefs 

Within the scope of TIMSS, students’ engagement and motivational beliefs about 

science/mathematics were investigated with four-point Likert scales ranging from 1 

(disagree a lot) to 4 (agree a lot).   

 Self-efficacy. Students’ judgements about their capacity to do a task refers to 

their self-efficacy beliefs (Pintrich & Schunk, 2002). In TIMSS, there is a sub-scale 

labelled student confidence in science/mathematics. However, Evans (2015) argues that 

relevant TIMSS items are better to assess students’ self-efficacy beliefs rather than their 

self-confidence according to the definition of these terms. Although self-efficacy and 

confidence have similarities, Bandura (1977) underlines that they are not the same 

variables. Moreover, he underlines that self-confidence concerns students’ overall 

feelings; it is not domain specific. Supporting this idea, there are some studies which 

handle self-confidence scale as self-efficacy (Hwang & Ham, 2021). Hence, in the 

present study, these items are considered as students’ self-efficacy beliefs. There were 

nine items such as “I usually do well in science/mathematics”. The reliability coefficient 



12                                                            Nurcan Kahraman 

Boğaziçi University Journal of Education Vol. 39 (1) 

 

of Cronbach's alpha was calculated .87 for the mathematics with both 2011 and 2015 

data and for science with 2011 data. Besides that, the reliability coefficient was .84 for 

the science with 2015 data.  

 Intrinsic Value. It concerns students’ enjoyment of the task (Eccles et al., 1983). 

TIMSS assesses students’ liking or enjoying x learning science with 7 items in 2011, 

and with 9 items in 2015. Regarding mathematics, there are 6 factors in 2011 and 9 

items in 2015 in liking mathematics scale. To keep consistency only common items 

were used. Hence there were six items such as “I enjoy learning science/mathematics”. 

The reliability coefficient of Cronbach's alpha was calculated .83 for the mathematics 

with 2011 data and .92 with 2015 data. Regarding science, the coefficient was .81 for 

2011 and .87 for 2015.  

 Utility Value. Students’ perceptions about usefulness of the task refers to their 

utility value beliefs (Eccles et al., 1983). There are 5 items to assess students’ utility 

value in science in TIMSS 2011 data, and 8 items in 2015 data.  Parallel questions were 

asked for students’ mathematics value.  The example item from this scale is “I think 

learning science/mathematics will help me in my daily life” The reliability coefficient of 

Cronbach's alpha was calculated .73 for the mathematics with 2011 data and .86 with 

2015 data. Regarding science, the coefficient was .79 for 2011 and .89 for 2015. 

 Engagement. Behavioral engagement refers to students’ participation in learning 

activities in the class Fredricks et al. (2004). TIMSS assesses students’ engagement with 

five items in 2011 and with 10 items in 2015 in science and mathematics separately. 

Additionally, students were asked to answer “How much do you agree with these 

statements about your science/mathematics lessons?” The example item from this scale 

is “I am interested in what teachers say”. The reliability coefficient of Cronbach's alpha 

was calculated .60 for the mathematics. 

Data Analysis Procedure 

 

In the TIMSS web site the data for 2011 

(https://timssandpirls.bc.edu/timss2011/international-database.html) and 2015 

(https://timssandpirls.bc.edu/timss2015/international-database/) were presented and 

open for researchers. To create the data for Turkish students International Database 

(IDB) analyzer version 4.0 was used. It was developed by the IEA Data Processing and 

Research Center for the Evaluation of Educational Achievement (IEA) to analyze large-

scale survey data, and considers sampling weights (IEA, 2013). To work data from 

different years, two data sets were merged via SPSS (IEA, 2016). Moreover, some of 

the sub-scales include additional items in 2015 data. Since inputs can affect the 

regression (Gelman, 2008), all the variables are transformed to z-scores before 

conducting analyses. After the transformation, none of the correlations was changed.  

For the first research question, to compare students’ career aspirations 

regarding years, the Chi-Square test was performed via SPSS 26 with a complex sample 

module. Chi-Square test has two main assumptions: variables should be ordinal or 

nominal and independent so that there was no violation of assumptions. For the other 
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research questions, to predict students’ career aspirations, logistic regression analyses 

were conducted via IDB analyzer. Before performing analyses, assumptions were 

checked. Firstly, Box-Tidwell test was conducted to check whether the relationships 

between independent variables and the logic were linear. The interaction of the SES 

variable was significant, which violates the assumption. However, with large samples 

this violation is not very concerning (Wuensch, 2012). Moreover, there was no 

correlation coefficient above .80 among variables, so there was no violation for 

multicollinearity assumption. Besides, preliminary analyses show that none of the 

variables has missing value more than 3%, missing data analyses were not conducted. 

(Tabachnick & Fidell, 2013).   

 

Results 

 

Descriptive Statistics 

 

To investigate middle school students’ profile in 2011 and in 2015, descriptive analyses, 

descriptives for interval variables and frequencies for the nominal variable were 

conducted. 

 

Career Aspiration in Science and Mathematics 

 

Turkish adolescents’ career aspirations in science were approximately 30% in 2011, and 

40% in 2015. In addition to that, career aspirations in mathematics were approximately 

23% in 2011, and 27% in 2015. Frequencies of these variables are presented in table 2.  

 

Table 2 

Descriptive Results for Career Aspiration in Science and Math 

 2011 2015 

 Girls  

frequency (%) 

Boys  

frequency (%) 

Girls  

frequency (%) 

Boys  

frequency (%) 

want science 

career 
973 (28.3) 1113 (32.1) 1186 (41) 1237 (39.7) 

want math 

career  
665 (19.4) 935 (27) 681 (23) 948 (30.6) 

 

 

Students’ Engagement and Motivation Toward Science and Mathematics 

 

Descriptives were used to investigate students’ engagement and motivation profiles. 

According to the results, the profiles of the students indicated that girls tend to engage in 

science and mathematics at higher rates. Besides, they find science and mathematics 

valuable and have positive evaluations about their ability to succeed in them. On the 
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other hand, there were no practical significant differences between girls and boys 

regarding engagement and motivation. Besides, descriptive results of these variables are 

summarized in table 3.  

 

Table 3 

Descriptive Results for Engagement and Motivational Variables 

 2011 2015 

 Girls 

estimate (se) 

Boys 

estimate (se) 

Girls 

estimate (se) 

Boys 

estimate (se) 

Motivational Variables 

Math self-efficacy -.007 (.019) .046 (.018) -.039 (.022) .026 (.013) 

Science self-efficacy .037 (.019) -.010 (.018) .094 (.021) -.023 (.014) 

Math intrinsic value .034 (.018) -.023 (.017) .019 (.020) -.007 (.018) 

Science intrinsic value .099 (.018) -.082 (.018) .130 (.019) -.045 (.014) 

Math utility value .045 (.017) -.059 (.018) .075 (.019) -.047 (.014) 

Science utility value .071(.017) -.054 (.018) .105 (.018) -.037 (.014) 

Performance-related Variables 

Engagement in math .132 (.018) -.103 (.018) .099 (.018) -.021 (.014) 

Engagement in science .114 (.018) -.100 (.018) .147 (.017) -.048 (.014) 

Math achievement .074 (.019) -.003 (.019) .064 (.020) .004 (.014) 

Science achievement .118 (.018) -.037 (.019) .161 (.018) -.034 (.014) 

 

 

Science and Mathematics Achievement 

TIMSS assesses students’ performance with a scale range 0-1000, although students’ 

performances generally vary from 300 to 700. Turkish students increased their science 

scores significantly from 2011 (mean = 483) to 2015 (mean = 493). However, the effect 

size value (d = .01) implies that it is too small to consider (Cohen, 1988). Regarding 

mathematics achievement, there was no significant difference between 2011 (mean = 

452) and 2015 (mean = 458). To emphasize, in all comparisons across disciplines and 

years, there is no practical significance between groups. The estimation and standard 

errors of the standardized scores for students' achievements in science and mathematics 

were also presented in Table 3.  
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Inferential Statistics 

 

Trends in Students Career Aspirations in Science and Mathematics  

Chi-square tests were performed to investigate the differences in middle school 

students’ science and mathematics career aspirations between 2011 and 2015 by 

considering sampling weights. The analyses were conducted by the complex samples 

module of SPSSS. Since IBM SPSS Statistics (2020) suggested reporting adjusted F and 

its degree of freedom, they were considered while investigating the results. Regarding 

science career aspiration, the results suggest significant difference with small effect 

between 2011 and 2015 for both girls (F[1, 6356] =  96.144,  p < .01, d = .31) and boys 

(F[1, 9772] =  46.541,  p < .01, d = .20). On the other hand, the effect of year on 

students’ mathematics career aspiration was statistically significant but practically not 

significant for both girls (F[1, 6356] =  10.172  p < .01, d = .11) and boys (F[1, 9772] =  

11.260,  p < .01, d = .10). 

 
Relationship between Girls’ SES, Motivation, Performance and the Likelihood of 

Their Career Aspirations in Science in 2011 and in 2015 

Binary logistic regressions were conducted to investigate how the combination of 

independent variables predict students’ career aspirations. To evaluate the models’ 

effect size Mcfadden ρ2 was considered. Mcfadden ρ2 between .20 to .40 refers to a 

good fit model (Tabachnick & Fidell, 2013). While investigating independent variables’ 

impact, the bonferonni defined alpha level, .008 (.05/6) was used to reduce type 1 error 

(Pallant, 2001). Additionally, to investigate the practical significance of independent 

variables, odd ratio values were converted to Cohen’s d (Chinn, 2000). Cohen (1988) 

suggested lower limits of d value as follows: .20 for small effect, .50 for moderate effect 

and .80 for large effect. 

 The first binary logistic regression was conducted to investigate the effects of 

SES, science motivation, and science performance on the likelihood of middle school 

girls’ science career aspiration in 2011. The model explained 36% (Nagelkerke R2) of 

the variance and a good fit (Mcfadden ρ2 = .25). According to the model, SES and 

science achievement were non-significant. While all the motivational variables 

contributed positively and significantly, students’ engagement negatively and 

significantly contributed to explaining students’ science career aspirations. The highest 

contribution belongs to the students’ utility value beliefs (d = .83). Self-efficacy beliefs 

had a small effect (d = .22). Although intrinsic value was statistically significant, the 

effect size was very small to be considered (d < .20).  The second binary logistic 

regression was performed to investigate the effects of SES, science motivation and 

science performance on the likelihood of middle school girls’ science career aspiration 

in 2015.  The model explained 47% (Nagelkerke R2) of the variance and a good fit 

(Mcfadden ρ2 = .32). According to the results, SES and all the motivational variables 

contribute positively to the model. On the other hand, achievement showed a negative, 

significant effect on students’ career aspiration in science. Similar to the 2011 results, 
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utility value was the most accurate predictor for the model (d = 1.03) while intrinsic 

value didn’t have significant practical effect (d = .17).  Table 4 presents beta values, odd 

ratios and Cohen’s d for the models.  

 

Table 4 

Logistic Regression Results for Girls’ Career Aspiration in Science 

 2011 2015 

 b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

SES 

Home educational resources 
.08 

(.10) 
1.08 .04 

.207 

(.06)* 
1.23 .11 

Motivational variables 

Science Self-efficacy 
.391 

(.07)* 
1.48 .22 

.388 

(.08)* 
1.47 .21 

Science Utility value 
1.509 

(.09)* 
4.52 .83 

1.871 

(.11)* 
6.49 1.03 

Science Intrinsic value 
.309 

(.07)* 
1.36 .16 

.297 

(.09)* 
1.35 .17 

Performance-related variables 

Science achievement 
-.04 

(.06) 
.96 .05 

-.246 

(.06)* 
.78 .14 

Science Engagement 
-.184 

(.07)* 
.83 .10 

-.062 

.(08) 
.94 .03 

R2  .37   .47  

Mcfadden ρ2  .25   .32  

*p < 0.5 

 

Relationship Between Boys’ SES, Motivation, Performance and The Likelihood of 

Their Career Aspiration in Science in 2011 and in 2015 

A binary logistic regression was conducted to investigate the effects of SES, science 

motivation and science performance on the likelihood of middle school boys’ science 

career aspirations in 2011. The model explained 36% (Nagelkerke R2) of the variance 

and a good fit (Mcfadden ρ2 = .24). According to the model, SES was not a significant 

predictor for boys’ career aspirations. All the motivational variables except intrinsic 

value were significantly and positively contributed to the model. From performance 



             Middle School Boys’ and Girls’ Career Aspirations in Science and Mathematics                               17 

variables, while science engagement had no significant contribution, science 

achievement had a negative and significant effect on students’ career aspirations. 

Regarding practical significance, utility value had large (d = .73), and self-efficacy had 

small effect size. The second binary logistic regression was performed to test the model 

with 2015 data. The model explained 52% of the variance (Mcfadden ρ2 = .36). 

According to the model SES didn’t make any significant contribution on boys’ science 

career aspiration. Besides, all of the motivational variables were positively contributed 

to the model. Moreover, while engagement was not significant, science achievement 

was negatively and significantly related to boys’ career aspirations. In terms of practical 

significance, only utility had significant and large effect size (d = 1.12). The beta 

values, odd ratios and Cohen’s d are presented in Table 5.  

 

Table 5 

Logistic Regression Results for Boys’ Career Aspiration in Science 

 2011 2015 

 b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

SES 

Home educational resources 
.107 

(.05) 

1.11 .05 .113 

(.05) 

1.20 .10 

Motivational variables 

Science Self-efficacy 
.435 

(.07)* 

1.54 .24 .287 

(.08)* 

1.31 .15 

Science Utility value 
1.324 

(.08)* 

3.76 .73 2.020 

(.64)* 

7.54 1.12 

Science Intrinsic value 
.087 

(.07) 

1.09 .05 .307 

(.06)* 

1.36 .17 

Performance-related variables 

Science achievement 
-.259 

(.06) * 

.77 .14 -.347 

(.05)* 

.71 .19 

Science Engagement 
-.003 

(.07) 

.99 .005 .067 

(.05) 

1.07 .04 

R2  .36   .52  

Mcfadden ρ2  .24   .36  

*p < 0.5 
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Relationship Between Girls’ SES, Motivation, Performance and The Likelihood Their 

Career Aspirations in Mathematics in 2011 and in 2015 

Binary logistic regressions were conducted to investigate the effects of SES, 

mathematics motivation and mathematics performance on the likelihood of middle 

school girls’ mathematics career aspirations in 2011 and in 2015 separately. The model 

explained .30% (Nagelkerke R2) of the variance in 2011 (Mcfadden ρ2 = .21), and .37 

of the variance in 2015 (Mcfadden ρ2 = .26). According to the models, while there was 

a positive relation between SES and career aspirations in 2015, it lost significance in 

2015. Moreover, in both 2011 and in 2015, utility value had significant and moderate 

impact, self-efficacy and intrinsic value had significant and small effect. Besides, 

mathematics engagement was non-significant for both of the models. Among 

performance-related variables, achievement was not practical significant (d = .16). 

Table 6 presents beta values, odd ratios and Cohen’s d for the models.  

  

Table 6 

Logistic Regression Results for Girls’ Career Aspirations in Mathematics 

 2011 2015 

 b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

SES 

Home educational resources 
.132 

(.06)* 

1.76 .31 .101 

(.06) 

1.11 .06 

Motivational variables 

Science Self-efficacy 
.695 

(.09)* 

2.00 .38 .604 

(.10)* 

1.83 .33 

Science Utility value 
.944 

(.11)* 

2.57 .52 1.120 

(.13)* 

3.06 .62 

Science Intrinsic value 
.377 

(.08)* 

1.46 .21 .594 

(.08)* 

1.81 .33 

Performance-related variables 

Science achievement 
-.281 

(.07)* 

.75 .16 -.187 

(.08) 

.83 .10 

Science Engagement 
.005 

(.07) 

1.01 .05 -.039 

(.08) 

.96 .02 

R2  .30   .37  

Mcfadden ρ2  .21   .26  

*p < 0.5 

 

Relationship Between Boys’ SES, Motivation, Performance and The Likelihood of 

Their Career Aspirations in Mathematics in 2011 and in 2015 

Binary logistic regressions were conducted to investigate the effects of SES, 

mathematics motivation and mathematics performance on the likelihood of middle 
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school boys’ mathematics career aspirations in 2011 and in 2015 separately. The model 

explained .29% (Nagelkerke R2) of the variance in 2011 (Mcfadden ρ2 = .20), and .38 

of the variance in 2015 (Mcfadden ρ2 = .25). According to the models, there was no 

significant effect of SES on the model of 2011. Although it was significant in 2015, the 

effect size was too small to consider (d = .11). Moreover, in both 2011 and in 2015, self-

efficacy had significant positive relation with small effect size. Regarding students’ 

value beliefs, utility value had moderate effect for both years, while intrinsic value was 

not statistically significant in 2011 and had become significant with small effect size in 

2015. Besides, mathematics engagement was non-significant, while mathematics 

achievement had a negative and significant impact regarding boys' career aspirations in 

mathematics. It may be a suppressor phenomenon to have a negative contribution to the 

model. Namely, having high correlation with other variables and low correlation with 

students’ career interests may have caused suppressor phenomenon to occur (Pandey & 

Elliot, 2010). Hence, this does not mean that students who are underachieved tend to be 

more willing to have a science career than the others. Table 7 presents beta values, odd 

ratios and Cohen’s d for the models. 

 

Table 7 

Logistic Regression Results for Boys’ Career Aspirations in Mathematics 

 2011 2015 

 b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

b  

(SE) 

Odds 

ratio 

Cohen’s 

d 

SES 

Home educational resources 
.071 

(.05) 

1.83 .33 .115 

(.04)* 

1.22 .11 

Motivational variables 

Science Self-efficacy 
.716 

(.07)* 

2.05 .40 .490 

(.06)* 

1.63 .27 

Science Utility value 
.886 

(.07)* 

2.43 .49 1.314 

(.08)* 

3.72 .72 

Science Intrinsic value 
.261 

(.07)* 

1.30 .14 .450 

(.06)* 

1.57 .25 

Performance-related variables 

Science achievement 
-.349 

(.06)* 

.61 .27 -.451 

(.05)* 

.64 .25 

Science Engagement 
-.004 

(.06) 

.99 .05 -001 

(.05) 

.99 .05 

R2  .29   .38  

Mcfadden ρ2  .20   .25  

*p < 0.5 
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Discussion 

 

The purpose of this study was to examine girls’ and boys’ career aspirations in science 

and mathematics between 2011 and 2015. Also, another aimed study was to investigate 

how SES and motivational and performance related variables affect boys’ and girls’ 

career aspiration in science and mathematics in the years 2011 and 2015. The 

combination of the variables that are the number of books, parents’ educational level 

and home study support were handled as SES variables. Students’ task value beliefs 

(utility value and intrinsic value) and self-efficacy beliefs were investigated as 

motivational beliefs. Finally, performance related variables were represented as 

students’ engagement and academic achievement.   

 

Trends in Students’ Career Aspirations in Science and Mathematics 

Regarding year differences of middle school students’ career aspirations in science and 

mathematics, the analyses showed that while there were no practical differences 

between 2011 and 2015 for mathematics career aspiration, there is an increment on 

students’ career aspirations in science from 2011 to 2015, even though it has a small 

effect. The reason x middle school students tend to pursue a career in science in 2015 

more than they did in 2011 can be the educational system of Turkey. In 2013, there was 

a science curriculum revision which aimed to enhance middle school students’ 

knowledge about careers related to STEM and career introductions had started to take a 

part of the science programs (MoNE, 2013). As mentioned before, lack of knowledge 

about x careers can cause lack of interest in those careers (Blotnicky et al., 2018). For 

instance, Wyss and her colleagues (2012) investigated the effect of videos about 

scientists on students’ career aspirations and observed that students tend to aspire to a 

science-related career more than they do before experiment. Hence introducing some 

occupations to middle school students after the 2013 reform may increase their 

awareness and may draw their attention to careers related to science or mathematics.  

 

Links between SES and Career Aspiration 

To investigate underlying reasons for girls’ and boys’ career aspirations in science and 

mathematics, students’ SES, motivational beliefs and their performance-related 

behaviors were tested with logistic regression analyses. According to the models, the 

SES had not significantly contributed to students’ career aspirations in all models except 

the model of 2011 mathematics for girls. Although Turkey is a developing country, 

there is still gender inequality in terms of accessing education especially amongst the 

low SES families (Caner et al., 2016). For instance, Tunç (2009) investigated girls’ 

education in a low SES city. The researcher suggests that families tended to withdraw 

their support for female students on their ongoing education, whereas they encourage 

boys for education in previous years so SES became significant for girls. In 2015, SES 

lost significance also for girls. In other words, low-SES students and high-SES students 

had the desire to have a job related to mathematics or science equally. According to the 

findings, the gap between girls from different SES statutes became narrower in 2015 for 

science career aspiration. In Turkey, science or mathematics-related careers, in other 
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words STEM careers, are believed to provide more financial advantages than other 

occupations (Bahar & Adıgüzel, 2016). Hence, boys from high SES families and from 

low SES families may be supported equally to go to a college and to pursue a STEM-

related career. Supporting this idea, Correll (2001) suggested that students from low 

SES families tend to choose STEM careers due to the idea of possibility of having a 

higher financial income. 

 

Links between Motivational Beliefs and Career Aspiration 

 

The results of the present study confirmed the expectancy-value theory’s suggestion 

which claims students’ motivational beliefs directly influence their academic and future 

choices (e.g., Wigfield & Eccles, 2002). According to the findings, utility value was the 

common and the strongest variable to predict students’ aspirations for a career related to 

science and mathematics. It had a moderate or large effect on girls’ and boys’ career 

aspirations. This means that students, both girls and boys who believe that science or 

mathematics will be helpful for their life tend to aspire to a career in science or 

mathematics. This was an expected result since the theory suggests that individuals’ 

motivational beliefs have prominent roles on their career aspirations (Eccles et al., 

1983). The relevant research also supports this idea (Ahmed & Mudrey, 2019; 

Laurmann et al., 2017). In addition to that, when we compare the odd ratio of utility 

value beliefs, its contribution was increased not only for science, but also for 

mathematics, which means, in 2015 boys’ beliefs about tasks’ utility explained their 

career aspirations more than they did in 2011. On the other hand, the relations were a bit 

complicated for intrinsic value and self-efficacy. Intrinsic value had a significant effect 

on students’ science career aspirations neither for girls nor boys. Namely, finding 

science tasks enjoyable did not predict students’ pursuing a career related to science. 

Regarding mathematics, it predicted girls’ career aspirations in 2011 and 2015 with a 

small effect size. It became significant for boys only in the 2015 mathematics model. 

Besides that, students’ self-efficacy had a small effect on all the models except 

predicting boys’ science career aspiration in 2015. To summarize, self-efficacy and 

utility value were significant while predicting girls’ science career aspirations. In the 

mathematics model, intrinsic value did stand out. It was included in the model, and all 

motivational variables together predicted girls’ mathematics-related career aspirations 

significantly.  In respect to boys’ career aspirations, while self-efficacy and utility value 

had contributed to the model of 2011 science, in 2015, self-efficacy lost its significance 

and utility value became the only variable that significantly predicted boys’ science 

career aspirations. Since the theory emphasizes the motivational, both efficacy and 

value, beliefs’ importance for individuals’ achievement-related choices (Eccles et al., 

1983), it was surprising that intrinsic value didn’t contribute to boys’ and girls’ science 

career aspirations and self-efficacy lost their contribution in 2015 science model for 

boys. One of the reasons for this unexpected finding may have been caused by medical 

careers. Being a medical doctor is one of the most popular careers among adolescents 

(Sikora & Pokropek, 2011). For instance, Yerdelen et al. (2016) investigated middle 

school students’ career plan profiles and suggested that many of the participants 

reported that they wanted to be a doctor. Being a medical doctor is not only popular for 

students, but parents also want their child to choose to be a doctor in the future 



22                                                            Nurcan Kahraman 

Boğaziçi University Journal of Education Vol. 39 (1) 

 

(“Ailelerin meslek tercihi”, 2013). This popularity can encourage girls to aspire to a 

science-related career even though they do not find science enjoyable. Supporting this 

idea, in a recent study Koşan et al. (2020) investigated medical students’ thoughts about 

their career and suggests that the advantages of being a doctor, such as prestige or high 

income, become prominent for students. In a further study, this concern should be 

investigated. 

 

Links between Performance-related Behaviors and Career Aspiration 

The results of the current study suggest no significant relation between student 

engagement and their career aspirations for both girls and boys. In fact, prior results 

about the relation between student engagement and their career aspirations were also 

inconsistent. While some suggested that engagement affects students’ choices positively 

(e.g., Wang & Degol, 2014), others suggest it does not significantly affect career 

aspiration (e.g., Kenny et al., 2006). The reason for this unexpected result might have 

been caused by the Turkish educational system. Although the Ministry of National 

Education of Turkey made a revision and the modified curriculum is based on 

constructivism which emphasizes student-centered instruction, students still receive 

teacher-centered instruction (Cetin-Dindar, 2016). Student-centered learning 

environments positively affect students’ motivation and attitudes (Dorman, 2001). 

That’s why experiencing traditional learning environments may have no effect on 

students’ aspirations of having a career in science or mathematics x in their future life. 

Supporting this idea, Kang and Keinonen (2017) investigated the effect of inquiry-based 

learning experiences on students’ career aspirations in science and suggested positive 

relation between these variables. In another study, Ma and Wang (2001) examined 

students’ career aspirations in a model and they included the model quality and quantity 

of the instruction. According to the findings, the quality of the instruction was more 

important than the quantity of instruction, and it had indirect effects on students’ career 

aspirations. Indeed, the possibility of indirect relation should also be considered while 

discussing the engagement career aspiration relation. Student engagement may affect 

their pursuit of a career related to science or mathematics over motivation. Besides, in 

the present study, only one dimension of engagement is investigated. In a further study, 

engagement can be investigated as a multidimensional form, and the indirect relations 

can be examined. Achievement was also handled as a performance-related variable in 

this study. According to the findings, achievement was significant only in mathematics 

career aspirations for boys. It contributed to girls' career aspirations neither in 

mathematics nor in science. Due to this solid fact, the reason cannot be that the girls are 

low achievers. Actually, in accordance with this finding, previous research suggests that 

although the gender gap in achievement decreased between girls and boys, females are 

still underrepresented in STEM-related careers (Ceci & Williams, 2010). In a similar 

way, motivation became prominent while predicting girls’ mathematics career 

aspirations in the findings of this study.  
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Conclusions 

The current study examined a) middle school girls’ and boys’ desire to have a career 

related to mathematics or science, and b) antecedents’ career aspirations in science and 

mathematics for boys and girls. The main purpose was to compare boys’ and girls’ 
underlying reasons of career aspirations based on expectancy-value theory. According 

to the findings, the common and strongest predictor was utility value. In each model, it 

contributed a moderate or large effect on students’ career aspirations for both science 

and mathematics. In fact, it was the only significant predictor of boys’ science career 

aspirations in science in 2015. Compared to the models of 2011, utility value increased 

its effect on predicting students' career aspirations. Interestingly, intrinsic value was not 

significant for boys and girls in predicting their scientific career aspirations. It was an 

unexpected finding and should be investigated in detail in a further study. The main 

difference between boys’ and girls’ models is that achievement was only significant for 

boys. Except for this, the models were similar for boys and girls. This study has some 

limitations. Firstly, the design of the study was the combination of causal-comparative 

and correlational research since it does not aim to build a cause-and-effect relationship 

among variables. Additionally, students’ engagement was investigated as only 

behavioral engagement. The other aspects of engagement could not be included in the 

study. Hence, in a further study, researchers can investigate students’ engagement and 

career aspirations taking all aspects of engagement into consideration. 
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Kız ve Erkek Öğrencilerin Fen ve Matematik ile İlgili Kariyer İsteklerindeki 

Eğilimler 

Öz 
Bu çalışmanın amacı ortaokul öğrencilerinin, 2011 ve 2015 yılarında, fen ve matematik ile ilgili kariyer 
yapma isteklerini cinsiyet farklılığını göz önünde alarak incelemek ve öğrencilerin sosyoekonomik durumu, 

motivasyonu ve performans ile ilgili değişkenlerin kız ve erkeke öğrencilerin fen ve matematik alanlarda 

kariyer yapma isteğini nasıl tahmin ettiğini incelemektir. Evdeki kitap sayısı, çalışma ortamı ve anne-babanın 
eğitim seviyesi sosyoekonomik durum göstergesi olarak kabul edilmiştir. Motivasyon değişkenleri öz-yeterlik 

ve değer verme olarak ele alınırken, öğrenci performansı ile ilgili değişkenler başarı ve katılım olarak ele 

alınmıştır. Bu çalışmada, TIMSS 2011 ve 2015 verisi kullanılmıştır. Kız ve erkek öğrencilerin fen ve 
matematik ile ilgili kariyer yapma isteklerindeki yıl farklılığını incelemek için Ki-kare testi yapılmıştır. Ayrıca, 

kız ve erkeklerin 2011 ve 2015 teki SES, motivasyon, performans değişkenleri ve kariyer yapma isteği 

arasındaki ilişkiyi incelemek için her yıl verisi ile ayrı ayrı lojistik regresyon analizleri yapılmıştır. Bulgulara 
göre, motivasyon, kız ve erkek öğrencilerin kariyer yapma isteğini tahmin etmede en güçlü ve ortak 

değişkendir. 
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