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ABSTRACT 

To increase the number of people choosing STEM careers, we need to understand the factors that influence 

their choices. In this study, we focus on social cognitive career theory (SCCT: Lent et al., 1994, 2000) as a 

model to explain the STEM career choice process, and explore its generalizability in East Asia. We validated 

the goodness of fit of the SCCT using structural equation modeling on the public data from 8th grade 

students in Japan, Korea, Taiwan, the US, and the UK in the TIMSS 2019 survey. The results of the analysis 

showed that SCCT was a good fit in all regions, and that self-efficacy and outcome expectations of science 

learning positively influenced STEM career choice aspirations. Based on these results, increasing self-

efficacy and outcome expectations through science and career education will contribute to increasing the 

number of students choosing STEM careers. 
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INTRODUCTION 
Demand for STEM workforce 

The demand for the science, technology, engineering, and mathematics (STEM) workforce is 

increasing due to intensifying international competition in science and technology. For example, the U.S. 

Bureau of Labor Statistics (BLS) employment projections for 2019-29 show a growth rate of +8.0% for 

STEM occupations, compared to +3.7% for all others (Zilberman & Ice, 2021). However, there is a shortage 

of STEM talent in the labor market to meet the demand of companies, and the supply-demand gap of STEM 

talent is a global challenge (e.g., CEDEFOP, 2018). Therefore, we need to increase the number of people 

choosing STEM careers to close these gaps. 
 

STEM career choice models 

Increasing the number of people who choose STEM careers requires analyzing the selection process 

and understanding the factors influencing the choices. There has been extensive prior research on factors 

that influence career choice, mainly in psychology. Among early studies, Hackett and Betz (1981) proposed 

a model showing the influence of self-efficacy on career choice, later supported by many empirical studies. 

Recently, Lent et al. (1994, 2000) proposed the social cognitive career theory (SCCT), extending 

the self-efficacy model, which has been widely tested as an effective framework to explain career choice in 

STEM fields. SCCT assumes that self-efficacy and outcome expectations influence career choice through 

the mediation of interest. Precisely, if a person’s abilities are related to a certain field, and they expect to 

use them for the same, then they will have interest along with continued efforts and choose that career. Lent 

et al. (2018) integrated 143 SCCT-based empirical studies using a meta-analytic approach and found that 

SCCT fits well regardless of gender or race. However, most of those were conducted in Europe and the 

United States, with a small sample from East Asia. It is necessary to examine the generalizability of SCCT 

using data from East Asia. 
 

Purpose and method 

This study aims to find how the SCCT fits in different countries using data from 8th grade students 

in Japan, Korea, Taiwan, the US, and the UK in the TIMSS 2019 survey. 

 



RESULT 
We validated the goodness of fit of the SCCT using structural equation modeling on the public data 

of the TIMSS 2019 questionnaire. The results showed that the model fit was satisfactory in five countries 

(CFIs [.996–1.000] and RMSEAs [.000–.055]). Path coefficients were also similar to Lent et al. (2018) for 

all countries; self-efficacy and outcome expectations record a positive influence on STEM career choice 

through interest mediation. The total effect on STEM career choice was about three times greater for 

outcome expectations (β= .203–270) than for self-efficacy (β= .646–.857). Besides, the coefficient of 

determination for STEM career choice was 47.8–69.5%. 

 

 
Figure 1. Standardized parameter estimates of the SCCT based on 8th grade data from TIMSS 2019. 

 

DISCUSSION 
These results suggest that to increase the number of students choosing STEM careers, enhancing 

their self-efficacy through science classes becomes necessary for providing them a sense of understanding 

of science content. Further, it is essential for boosting students’ outcome expectations by showing them the 

application of science in STEM careers. 
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