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中 文 摘 要 ： 台灣高等教育已發展至普及階段，過去未能擠進大學窄門的群體紛
紛獲得大學入學的機會。但是，他們大學畢業後的勞動市場表現仍
因性別、種族和社經地位的不同而有異。因此，本研究試圖了解高
等教育中另一個層次的社會分層。文獻指出：就讀的大學學校類型
依循學生社經背景的不同呈現分層的現象，導致學生畢業後勞動市
場機會和表現有所不同。除了探討學生就讀之高教機構類型的社會
分層現象，過去的研究鮮少探究學生在大學入學和畢業兩端點之間
所面臨的諸多選擇，以及這些選擇機會和成果的不均現象。由於學
生對大學主修科系和求學路徑的選擇與他們畢業後的勞動市場表現
息息相關，因此本研究試圖藉由檢視主修科系和求學路徑的選擇如
何依學生的背景而有所不同、這些差異是否代表了高教中另一個層
次的社會分層，以及未來將如何影響學生畢業後的發展等。本研究
使用台灣教育長期追蹤資料庫（Taiwan Education Panel
Survey）及其後續調查，因為這兩個資料庫長期追蹤一群具全國代
表性、1984-85年間出生的學生，從他們高二（2001年）到他們25-
26歲（2010年），他們的資料提供本研究一個相當豐富的管道，以
了解學生複雜的大學科系選擇行為模式與路徑如何受其背景及高中
階段的學業準備所影響，又如何影響其未來的勞動市場表現。

中文關鍵詞： 高等教育；社會分層；科系選擇；求學路徑

英 文 摘 要 ： Taiwan higher education has expanded and become a universal
system. Opportunities to access college have been greatly
increased for disadvantaged students who were historically
underrepresented in higher education. However, after
college graduation, students' labor-market outcomes differ
by gender, race, and socioeconomic status. Therefore, this
study seeks to know more about social stratification within
higher education. Literature shows that differences in the
type of institution students attend at the college level
stratify groups along the socioeconomic line, leading to
differential labor-market opportunities and outcomes after
graduation. While identifying social stratification in the
type of institution attended, research does not address
concerns about many choices that students face between
college enrollment and graduation. As students' choices of
college majors and pathways are related to their graduation
and future labor-market outcomes, this study seeks to add
to the literature by examining how choices of college
majors and pathways vary by their backgrounds, and whether
these differences represent an additional layer of
stratification in higher education that impacts students'
future outcomes. Taiwan Education Panel Survey and its
follow-ups will be used in this study because these two
databases followed a nationally representative cohort who
were born between 1984-85 ten years, from 2001 (when they
were high school sophomores) to 2010 (when they were at
ages 25-26), thus provide this study substantial data to



understand how the patterns of college students' choices of
majors and pathways are related to their backgrounds and
high school preparation, and then would influence future
labor-market outcomes.

英文關鍵詞： higher education; social stratification; choices of majors;
college pathways
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An Analysis of Stratification beyond College Access in Taiwan:  

Examining Students’ Choices of Majors and Pathways 

 

Abstract 

Taiwan higher education has expanded and become a universal system. 

Opportunities to access college have been greatly increased for disadvantaged 

students who were historically underrepresented in higher education. However, 

after college graduation, students’ labor-market outcomes differ by gender, race, 

and socioeconomic status. Therefore, this study seeks to know more about social 

stratification within higher education. Literature shows that differences in the type 

of institution students attend at the college level stratify groups along the 

socioeconomic line, leading to differential labor-market opportunities and 

outcomes after graduation. While identifying social stratification in the type of 

institution attended, research does not address concerns about many choices 

that students face between college enrollment and graduation. As students’ 

choices of college majors and pathways are related to their graduation and future 

labor-market outcomes, this study seeks to add to the literature by examining 

how choices of college majors and pathways vary by their backgrounds, and 

whether these differences represent an additional layer of stratification in higher 

education that impacts students’ future outcomes. Taiwan Education Panel 

Survey and its follow-ups will be used in this study because these two databases 

followed a nationally representative cohort who were born between 1984-85 ten 

years, from 2001 (when they were high school sophomores) to 2010 (when they 

were at ages 25-26), thus provide this study substantial data to understand how 

the patterns of college students’ choices of majors and pathways are related to 

their backgrounds and high school preparation, and then would influence future 

labor-market outcomes. 

 

Keywords: higher education; social stratification; choices of majors; college 

pathways 
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Introduction 

After higher education expansion that began in 1985, higher education in 

Taiwan has achieved the universal level since 2004 (Trow, 1972, 1976, 2000; 

Taiwan Ministry of Education, 2008). Opportunities for students to access college 

become more equal. However, literature shows that differences in the type of 

institution students attend at the college level stratify groups along gender, racial, 

and class lines, leading to differential labor-market opportunities and outcomes 

after graduation (Chen, 2012).Thus, it merits further investigation on the role of 

higher education in perpetuating stratification (Paulsen & St. John, 1997, 2002; 

Perna, 2000). While identifying stratification in the type of institution attended 

(Tsai & Shavit, 2007), research does not address concerns about many choices 

that students face between college enrollment and graduation. This study seeks 

to add to the literature by examining how students’ choices of college majors and 

pathways vary by their backgrounds, and whether these differences represent an 

additional layer of stratification in higher education that would impact students’ 

future opportunities and outcomes in the labor market. Therefore, the following 

two specific research questions are addressed in this study: 

1. What are the effects of students’ background characteristics, high 

school track, and college experiences on their choices of majors and 

pathways in Taiwan? 

2. How do students’ choices of college majors and pathways influence 

their labor-market opportunities and outcomes after graduation in 

Taiwan? 

 

Literature Review and Theoretical Framework 

Different disciplines use different lenses to understand student college 

choice. Economists view college choice as human capital investment decisions. 

Economic studies of college choice show that a student decides to continue 

formal education after high school because he or she perceives future maximum 

benefits that will follow from an investment in college education today. 

Economists assume that students have detailed information about higher 
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education institutions and are engaged in a process of rational choice (e.g., 

Becker, 1993; Paulsen, 1998; Leslie & Brinkman, 1987). Sociologists rely on 

three basic theories—sociological attainment, social capital, and social 

reproduction theories—to explain student college choice. Studies based on 

sociological attainment theory view students’ attributes as important predictors of 

the inequality in educational outcomes. Social capital theory considers students’ 

social networks as valuable resources which can be used to enhance 

educational attainment. Social reproduction theory emphasizes the role of social 

structures (such as high school) in reinforcing the influence of a student’s 

background characteristics on his or her educational outcome (e.g., Perna, 2000; 

McDonough, 1997; Coleman, 1988; Bourdieu, 1973, 1986). Psychologists argue 

that student college choice is a sequence of conflicts between alternatives, and 

each decision made is shaped by both internal intentions and external 

environment (e.g., Hansen, 1976; Deci & Ryan, 2012). Therefore, information 

search and student-institution fit play important roles in the college-choice 

process before and after college enrollment (Jacoby, 2000; Hossler, 1984; 

Wiese, 1994). 

Specifically, Bourdieu’s cultural capital theory (1973, 1986), which focuses 

on structural constraints that restrict the access of disadvantaged groups (such 

as low-income, racial minority, and female students) to institutional resources 

necessary for college choice. Cultural capital, which represents forms of symbolic 

wealth, for example, dispositions of the mind and body, language skills and 

knowledge, books and pictures, as well as educational qualifications, which are 

intergenerationally transmitted for sustaining class status from one generation to 

the next. In addition to financial capital passed along to their offspring, middle 

and upper class have cultural capital – consistent with schools’ linguistic 

structures, authority patterns, and curricula – that improves educational 

attainment (such as enrolling in a selective college), which translates into greater 

economic benefits and subsequently reinforces their privilege and power across 

generations. The internalized system of beliefs and experiences about the value 

and process of entering higher education are embedded in middle- and upper-
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class cultural capital. Bourdieu defines this internalized system as “habitus.” 

Following Bourdieu’s framework, McDonough (1997) indicates that high school 

serves as an intermediate organization that reinforces the impact of a student’s 

background on his or her college-choice opportunity. However, prior research 

focuses on students’ choices before college enrollment. This study seeks to fill 

this hole by testing college students’ choices, specifically choices of majors. 

Tinto’s longitudinal model of institutional departure (Tinto, 1993) forms the 

analytical framework for this study. This interactive model of student departure 

before graduation describes and explains the longitudinal process by which 

individuals come to leave institutions of higher education. This model seeks to 

explain how college students’ formal and informal interactions within the 

institution’s academic and social systems lead students of different 

characteristics to withdraw from that institution prior to degree completion. This 

interactive model of student departure argues that family backgrounds, which are 

measured by social status and parental education, and a variety of personal 

attributes, such as sex and race, affect departure indirectly through their effects 

on the continuing formulation of student intentions and commitments regarding 

future educational activities. A student’s family background, personal attributes, 

intentions, and commitments establish the initial conditions for his/her 

subsequent interactions with other members in the academic and social systems 

of the institution. The student’s experience in these systems is indicated by 

his/her academic and social integration, which continually modifies his or her 

intentions and commitments. Positive integration strengthens the student’s 

intentions and his/her commitments both to the goal of college graduation and to 

the institution. Students who have high levels of involvement and commitment 

tend to persist in college. However, negative integration weakens intentions and 

commitments, and thereby enhances the likelihood of departure. 

Today, nearly 25 years after Tinto first proposed his model, there has 

been a shift in policy focus from college attendance to the major fields of study. 

Thus, this study will extend Tinto’s model to examine students’ persistence in 
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their choices of major fields (i.e., STEM and non-STEM fields, which will be 

addressed later). 

 

Methods 

Data Sources 

 In order to better understand the patterns of students’ choices of majors 

after college enrollment, and how these choice patterns are influenced by 

students’ background, high school track, and college experiences, and how they 

affect students’ future labor-market outcomes, this study tracks students from 

college to graduation, and obtain their high school and labor-market data. 

“Taiwan Education Panel Survey (TEPS)” and “Taiwan Education Panel Survey 

and Beyond (TEPS-B)” are the most suitable data available for the analysis. 

TEPS is a longitudinal database developed by the Institute of Sociology and the 

Institute of European and American Studies, the Academia Sinica in Taiwan. This 

database (TEPS) is administered in the Survey Research Data Archive of the 

Research Center for Humanities and Social in the Academia Sinica. Its follow-up 

survey – the connection between education and labor market (TEPS-B) – is 

conducted by a research team at the National Chengchi University (program site: 

http://tepsb.nccu.edu.tw). 

 This study used the Taiwan Education Panel Survey and its follow-ups 

which followed a nationally representative cohort who were born between 1984-

85, from 2001-10, and thus provide substantial information on the respondents’ 

backgrounds, high school and college experiences, and labor-market outcomes. 

This study used four-wave survey data of TEPS and TEPS-B collected from the 

Panel-1 SH sample (Kuan, 2015). Since 2001, TEPS has followed 19,051 

students for a long period of time. This group of students responded to the first 

survey when they were sophomores in high school (in the year of 2001). 

Afterward, there were three follow-up surveys for them, through survey 

questionnaires, telephone interviews, and face-to-face interviews (the third and 

the fourth waves were conducted by TEPS-B). The fourth wave survey (the most 

recent one currently) was conducted in 2010 when the students were 25-26 
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years old. At that time, a total of 3,977 students had face-to-face interviews. 

Therefore, these students had been followed for ten years from the beginning of 

their sophomore year in high school. Their data provide a fairly rich channel for 

the study to understand the relationship between students’ background 

characteristics, high school track, college experiences, and subsequent labor-

market outcomes. 

Variables 

The variables used are described in Table 1. Given that choices of majors 

play a significant role in affecting labor-market outcomes, which, in turn, are 

associated with social and financial returns, this study is interested in knowing 

students’, particularly disadvantaged students’, opportunity to choose a STEM 

(i.e., science, technology, engineering, and mathematics) major and persist to 

graduation in Taiwan. By crossing STEM majors choice and persistence, this 

study identifies four choice patterns: (1) STEM persistence, (2) STEM swirl 

(including dropout, suspension, and transfer), (3) non-STEM persistence, and (4) 

non-STEM swirl. 

This study selects the following variables as controls: students’ 

background characteristics, high school track, and college experiences. 

Students’ background characteristics include gender, race, and socioeconomic 

status. Both gender and race are coded as dichotomous variables. This study 

categorizes racial groups into two: advantaged and disadvantaged (including 

aborigines and immigrants from China). Socioeconomic status is measured by 

father’s occupation and mother’s education, because father’s occupation 

represents social class, and mother’s education is found to have a greater impact 

on children’s attainment. According to professionalism, father’s occupation is 

divided into three levels: lower, middle, and upper. Mother’s education also has 

three categories: junior high school or less, senior high school, and 

postsecondary/graduate school. High school track is a dichotomous variable 

describing whether a student was in the academic or vocational track. College 

GPA is coded as a four-category variable, indicating a college student’s GPA 

was below average, at average, above average, or in top five compared with 
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their classmates. Finally, the dichotomous measure of club indicates students’ 

club participation during college. 

Statistical Model 

Multinomial logit model is used to examine the probability of a student 

chooses a STEM field and swirl, chooses a non-STEM field and persist, or 

chooses a non-STEM field and swirl, rather than the pattern of choosing a STEM 

field and persist. Multinomial logit model, which could be thought of as 

simultaneously estimating binary logits for all comparisons among the 

alternatives. If fitting the multinomial logit model by estimating a series of binary 

logits, each binary logit will be based on a different sample. In general, with 𝐽 

alternatives, only 𝐽 − 1 binary logits need to be estimated. Thus, according to 

Long and Freese (2006), the multinomial logit model should be expressed as: 

ln Ω𝑚|𝑏 (𝐱) = ln
Pr(𝑦 = 𝑚 |  𝐱)

Pr(𝑦 = 𝑏 |  𝐱)
= 𝐱𝜷𝑚|𝑏   for 𝑚 = 1 to 𝐽 

where, 

 𝑏 is the base category, which is also referred to as the comparison group 

 𝑚 = 1 to 𝐽 denotes the number of outcome alternatives 

As ln Ω𝑏|𝑏 (𝐱) = ln 1 = 0, it must hold that 𝜷𝑏|𝑏 = 0, which means that the log 

odds of an outcome compared with itself are always 0, and thus the effects of 

any independent variables must also be 0. As this study defines four college-

choice patterns in Taiwan and fits the model with STEM persistence as the base 

category, the predicted probabilities are calculated by solving the above 

equations as: 

Pr (𝑦 = 𝑚 | 𝐱) =
exp (𝐱𝜷𝑚|𝑠𝑡𝑒𝑚 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒)

∑ exp (𝐱𝜷𝑗|𝑠𝑡𝑒𝑚 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒)4
𝑗=1

 

where, 

 𝑚 denotes the number of outcome alternatives 

 𝑗 = 1 is STEM persistence 

 𝑗 = 2 is STEM swirl 

 𝑗 = 3 is non-STEM persistence 

 𝑗 = 4 is non-STEM swirl 
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This study then obtains estimates, �̂�2|𝑠𝑡𝑒𝑚 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒, �̂�3|𝑠𝑡𝑒𝑚 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒, and 

�̂�4|𝑠𝑡𝑒𝑚 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒, where 𝜷1|𝑠𝑡𝑒𝑚 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒 = 0. If the model is set up with a 

different base category, the estimated parameters will be different, but they are 

only different parameterizations that still provide the same predicted probabilities. 

In addition, the multinomial logit model should meet the independence of 

irrelevant alternatives (IIA) assumption which requires that the odds do not 

depend on other alternatives that are available; in other words, the alternatives 

should be irrelevant to each other. This study performs the Hausman test of IIA 

while examining the model and finds that these four college-choice patterns are 

indeed irrelevant. Thus, the multinomial logit model used in this study conforms 

to the IIA assumption. 

 

Findings and Conclusion 

 Table 2 presents descriptive statistics for this study. In Table 3, the results 

show a positive significant relationship between gender and the probability of 

non-STEM major choices (p<0.01). In other words, women are more likely than 

men to choose a non-STEM major, either following a persistence or swirl 

pathway, rather than choosing a STEM major and persisting to graduation. 

Compared with students from upper class, coming from lower and middle class 

increases the odds of choosing a STEM major but swirling (p<0.1). In terms of 

high school track, the results show that, students who were in the academic track 

are less likely to choose a non-STEM major and/or a swirling pathway (rather 

than STEM persistence), compared to those in the vocational track (p<0.01). In 

contrast to students ranked in the top five in their classes, those with college 

GPAs below average and at average have a greater probability of following a 

swirling pathway and choosing a non-STEM field (p<0.05 or smaller). Finally, 

club participation decrease a student’s odds of following a swirling pathway by 

51% and 53% in the STEM and non-STEM fields, respectively (p<0.01). 

 Gender and class inequalities do seem to influence students’ college-

choice patterns between enrollment and graduation. Students’ college-choice 

patterns on majors and pathways represent an additional layer of higher 
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education stratification in Taiwan. This issue merits more attention of 

researchers, educators, and policymakers who seek to promote mobility and 

increase returns to higher education investment for students from disadvantaged 

backgrounds. 
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Table 1: Constructs, Variable List, and Coding 

 

  

Construct Variable Coding

1 = STEM persistence

2 = STEM swirl

3 = non-STEM persistence

4 = non-STEM swirl

1 = Female

0 = Male

1 = Disadvantaged

0 = Advantaged

1 = Lower class

2 = Middle class

3 = Upper class

1 = Elementary school or less

2 = Senior high school

3 = Postsecondary/graduate school

1 = Academic

0 = Vocational

1 = Below average

2 = Average

3 = Above average

4 = Top five

1 = Participating in a club during college

0 = Not participating in a club during colleg

Club ParticipationClub Participation

Socioeconomic Status Father's Occupation

Mother's Education

High School Track High School Track

College GPA College GPA

College Choices

Ascriptive Characteristics Gender

Race

Choices of Majors and

Pathways



13 
 

Table 2: Descriptive Statistics 

 

  

Variable Obs Mean Std. Dev. Min Max

Choices of Majors and Pathways 1678 2.34565 1.014364 1 4

Female 1678 0.538737 0.498646 0 1

Race 1678 0.099523 0.299453 0 1

Father's Occupation 1678 2.202026 0.467496 1 3

Mother's Education 1678 1.895709 0.763177 1 3

High School Track 1678 0.898689 0.30183 0 1

College GPA 1678 2.460072 0.860872 1 4

Club Participation 1678 0.731824 0.443142 0 1
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Table 3: Multinomial Logistic Regression of Choices of College Majors and 

Pathways 

 

(1) (2) (3) (4)

VARIABLES

Ascriptive Characteristics

Female 0.84 4.35*** 2.10***

(0.21) (0.51) (0.45)

Racially disadvantaged groups 1.39 1.34 1.62

(0.51) (0.27) (0.54)

Socioeconomic Status

Father's occupation

 (Reference: Upper class)

Lower class 2.77* 0.96 1.17

(1.66) (0.35) (0.81)

Middle class 1.71* 1.12 1.37

(0.51) (0.16) (0.38)

Mother's education

 (Reference: Postsecondary/graduate school)

Elementary school or less 0.81 1.20 1.21

(0.25) (0.20) (0.37)

Senior high school 0.75 1.15 1.14

(0.22) (0.18) (0.33)

High School Track 0.71 0.55*** 0.43***

(0.27) (0.12) (0.14)

College Experiences

College GPA

 (Reference: Top five)

Below average 2.08* 1.08 3.45**

(0.84) (0.26) (1.74)

Average 0.69 0.97 2.63**

(0.27) (0.20) (1.22)

Above average 0.63 1.01 1.58

(0.25) (0.20) (0.75)

Club participation 0.49*** 0.99 0.47***

(0.11) (0.13) (0.10)

Observations 1,678 1,678 1,678 1,678

Note. Standard errors are in parentheses.

*** p<0.01, ** p<0.05, * p<0.1

STEM

persistence
STEM swirl

Non-STEM

persistence

Non-STEM

swirl
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