
ABSTRACT 
 
 

HAMBOURGER, LYNDA HORHOTA. Decision-making, Gender and Field of Academic 
Major Choice. (Under the direction of George B. Vaughan and Marilee Bresciani,) 
 
 

 The purpose of this study was to explore the relationship of career decision-making to 

academic major choice in undeclared, full-time, first-year undergraduate students. The study 

used career decision-making survey data gathered by the Career Decision Profile (Jones, 

1989), as well as major decidedness, bio-demographic, and academic ability data. Bivariate 

correlations of decision-making variables and gender showed that gender was not 

significantly related to decision-making, with two exceptions: Men were significantly more 

decisive than women and women were significantly more career-salient than men. A multiple 

linear regression predicting major decidedness found career decidedness to be the strongest 

predictor of major decidedness. Other decision-making variables, SATV, and college GPA 

were also significant predictors. Differences depending on GPA level were found; 

differences depending on gender were not found. The equation predicting major decidedness 

left approximately 60% of the variance in major decidedness unaccounted for. Two 

descriptive discriminant analyses, one for women and one for men, examined the behavior of 

students who had chosen a major by the end of the first semester sophomore year. These 

students were placed into one of six curriculum groups (applied sciences, business, 

engineering/physical sciences, humanities, life sciences, and social sciences), which 

comprised the independent variable of the descriptive discriminant analyses; decision-

making and academic ability variables were the criterion variables in the analyses. For both 

men and women, differences among curriculum groups were most strongly characterized by 

differences in academic ability variables, while decision-making variables played significant 



  

but weaker roles. The curriculum group most clearly distinguished by the descriptive 

discriminant analyses for both genders was engineering/physical sciences; the group least 

clearly distinguished for both genders was business. Greater clarity was found for men than 

for women. The descriptive discriminant analyses revealed academic major choice to be a 

complex process involving academic ability, decision-making characteristics, and gender in 

different ways among students in different curriculum groups. The study’s results challenge 

the assumption of rationalistic models of academic advising that choice of major is based 

primarily on career decision-making. 
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CHAPTER I 

INTRODUCTION 

 Why do students choose the majors that they choose? Despite the centrality of the 

academic major to students’ college experience, as well as its impact on life after college 

(Pascarella & Terenzini, 1991), much remains unknown about what leads students to 

choose to major in a particular academic field. In the American system of higher 

education, students are quite free to choose whatever academic major they wish. Thus the 

question of what leads students to choose a particular major is important to institutions as 

well as to students. Developing a more complete understanding of the major choice 

process represents a research problem worthy of study.  

Several questions related to major choice have yet to be fully explored. One set of 

questions concerns the relationship between academic major decision-making and career 

decision-making. Career development theory and academic advising theory often 

conceptualize academic major selection as an aspect or outcome of career choice. But 

what role does career decision-making play in the academic major choice of students? 

Must a student choose a career path before she can choose a major? Is career indecision 

the cause of major indecision?  

Another set of questions concerns the relationship of career decision-making and 

field of major choice. It is well established that many college students encounter 

difficulties with career and major decision-making; many students are undecided about 
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their majors and careers; and many change their majors in college. Do such decision-

making difficulties impact the field of a student’s eventual major? Do students who 

encounter difficulty with decision-making choose majors in different fields compared to 

students who do not encounter decision-making difficulties?  

A final set of questions concerns the relationship of gender to decision-making 

and major field. Many academic major fields are characterized by gender imbalance, and 

it is known that gender impacts field of major choice (Lackland & De Lisi, 2001; Leslie, 

McClure & Oaxaca, 1998; Leslie & Oaxaca, 1998; Ware, Steckler & Leserman, 1985; 

Ware & Lee, 1988; Turner & Bowen, 1999). Is there a relationship between this gender 

imbalance of fields and students’ major choice process? Do differences in decision-

making between women and men contribute to continuance of gender-typing of academic 

majors? By considering such questions as these, this project sought to address the 

problem of our present incomplete understanding of students’ academic major decision-

making. 

 While there are relatively few studies that directly address the question of why 

students choose their particular major field, there are many descriptive and theoretical 

studies that discuss academic major choice, and the topic appears in the literature of 

several fields. Within the large, mature literature of the career development field, the 

choice of an academic major is frequently treated as a milestone or indicator of career 

development or career maturity. Thus whether a person has selected an academic major is 

often a variable in studies of career decidedness (eg., Greenhaus, 1971; Larson, Heppner, 

Ham & Dugan, 1988; Luzzo, Hasper, Albert, Bibby, & Martinelli, 1999; Slaney, 1984).   
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Though choice of major is frequently discussed in the career development 

literature, the particular major chosen is not usually of particular interest; rather, the 

important consideration is simply whether the student has decided on a major or not. 

Thus, although the career development literature offers many insights about major choice 

in the context of career development, it has not (with one exception) delved deeply into 

the question of why students choose a particular field. The exception, the one area of the 

career development literature where field of major is an important question, is the 

research devoted to understanding what leads women to choose or to avoid majoring in a 

scientific or technological field (Betz & Hackett, 1981; Goldman & Hewitt, 1976; 

Hackett, 1985; Hackett & Betz, 1981, 1989; Lent & Hackett, 1987; Luzzo, Hasper, 

Albert, Bibby & Martinelli, 1999; Post, Stewart & Smith, 1991).     

Another field in which academic major choice is frequently addressed is the field 

of academic advising. Compared to the career development literature, the academic 

advising literature is more directly concerned with major choice as a phenomenon in its 

own right and not simply as an indicator of career development. But the questions that are 

discussed in the advising literature are similar to those discussed in the career 

development literature. They include such questions as, What are the antecedents and 

outcomes of major indecision? What are the differences between major-declared and 

major-undeclared students? How prevalent is major indecision?  

Theorists of academic advising have put forward rationalistic theories of 

academic major decision-making (Gordon, 1992; Habley, 1984; McCollum, 1998; 

O’Banion, 1972). In these models, the student moves from being undecided about a 

major through developing self-knowledge and career-knowledge to the selection of a 
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major. In other words, academic advising theory conceives of career knowledge as 

playing a significant role in major choice (eg., Gordon, 1992; O’Banion, 1972). Thus, 

despite their somewhat different emphases, the career development literature and the 

academic advising literature generally share the view that major choice and career choice 

are closely intertwined.  

Academic major choice appears in the literature of several other fields as well. 

Sociology of education includes empirical studies of the number of people graduating 

with degrees in various academic areas (Jacobs, 1995, 1989, 1986). In the field of labor 

economics, researchers examine the connection of labor market factors to enrollments in 

different academic areas (Berger, 1988; Brown & Corcoran, 1997; Gerhart, 1990; Koch, 

1972; Polachek, 1978). Studies in higher education have investigated such variables as 

academic ability, personality, values, and ethnicity in connection with field of academic 

major (Barger & Barger, 1989; Cebula & Lopes, 1982; Coperthwaite & Knight, 1995; 

Pascarella & Terenzini, 1991; Senn, 1985; Simpson, 2001). However, as far as can be 

determined, no study exists that investigates the relationship of career decision-making 

variables to field of academic major choice. 

In the literature of all of these fields—career development, academic advising, 

sociology of education, labor economics, and higher education—gender is frequently 

examined in relation to academic major. This is not surprising, given that expectations 

regarding access to education and participation in the work force have been prime sex 

role differences throughout history. In the last 35 years, women’s career orientation has 

shifted significantly. Thus, gender issues have been a topic of considerable interest in the 

career development field. Of particular concern to career development researchers and 
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theorists has been women’s lagging participation in majors that are mathematics- or 

science-oriented (Betz & Hackett, 1981; Goldmen & Hewitt, 1976; Hackett, 1985; 

Hackett & Betz, 1981, 1989; Lent & Hackett, 1987; Luzzo, Hasper, Albert, Bibby & 

Martinelli, 1999; Post, Stewart & Smith, 1991).   

In the academic advising literature, considerations of the special advising needs of 

women, particularly women in non-traditional fields, have appeared (eg., Pope, 1995). 

Labor economists have studied the connection between academic major and the male-

female wage gap (Brown & Corcoran, 1997; Gerhart, 1990; Polachek, 1978) and 

sociologists have investigated the changing gender composition of academic fields 

(Jacobs, 1995, 1989, 1986). Overall, the last quarter century has been characterized by 

increasing gender-neutrality in most academic major fields, though some fields remain 

sharply gender-segregated (Turner & Bowen, 1999). 

As a result of this wide array of literature, much is known about academic major 

choice. Of particular interest to this proposed study, it is known that students choose 

majors in a wide variety of fields, that students vary in their decision-making 

characteristics and abilities (Anderson, Creamer & Cross, 1989; Baird, 1969; Gordon, 

1998; Gordon & Kramer, 1985), and that many students experience considerable 

decision-making difficulty in choosing a major (Beck, 1999; Hagstrom & Skovholt, 

1997). Furthermore, it is known that students’ personalities, interests, values (Barger & 

Barger, 1989; Cebula & Lopes, 1982; Pascarella & Terenzini, 1991), labor market 

perceptions (Berger, 1988; Brown & Corcoran, 1997; Gerhart, 1990; Koch, 1972; 

Polachek, 1978), and academic ability (Coperthwaite & Knight, 1995) play a significant 

role in their field of major choice. And it is known that gender has a significant impact on 
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field of major choice (Lackland & De Lisi, 2001; Leslie, McClure & Oaxaca, 1998; 

Leslie & Oaxaca, 1998; Ware, Steckler & Leserman, 1985; Ware & Lee, 1988; Turner & 

Bowen, 1999).   

Despite all that is known about major decision-making, there are several aspects 

of academic major choice that have not been fully explored by previous studies.  

One question that remains unanswered concerns reasons for academic major 

choice. Career development studies and academic advising practice frequently assume 

that major choice flows from career choice (eg, Gordon & Kline, 1989; Hackett, 1985; 

Slaney, 1984). But this assumption, while it may seem commonsensical, is largely 

unexamined. Studies in which major choice and career choice are separate variables are 

few, and the reasons for academic major indecision, conceived as a separate phenomenon 

from career indecision, have not been well explored.  

Also, previous studies have not investigated the possible connection between 

decision-making characteristics and field of major choice. Numerous studies of student 

decision-making exist, as do many studies of student enrollments in various major fields. 

Yet few of the studies that investigate decision-making characteristics relate them to 

major field selected, and few of the studies of major field enrollments investigate 

decision-making characteristics. Furthermore, the studies of enrollments in majors tend to 

use large, national samples with necessarily older data (eg., Jacobs, 1995, 1986; Turner & 

Bowen, 1999, 1990), while the decision-making studies are often limited to small 

samples (eg., Lent, Brown & Larkin, 1984; Slaney, 1984).  

It seems reasonable to suspect that decision-making characteristics would impact 

choice of major field. Several authors have suggested a connection (Brown & Crace, 
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1996; Gordon & Kline, 1989; Plaud, Baker & Groccia, 1990; Wanberg & Muchinsky, 

1992; Ware, Steckler & Leserman, 1985). It is plausible that students who choose majors 

in fields in which degree requirements are more structured, such as engineering or 

nursing, would tend to be more certain about their major than students who chose majors 

in fields with more open and flexible degree requirements. For example, it has been 

suggested that “[i]n the event that values are not fully crystallized or the outcomes are not 

fully known, choices will be made that leave final decisions open. An example is the 

choice of a liberal arts major instead of a more circumscribed major” (Brown & Crace, 

1996, p. 212).  

Finally, a third aspect of academic major choice in need of additional explication 

is the influence of gender. Gender is clearly a salient factor in major choice, as shown by 

the gender imbalance of majors. It has been extensively studied, especially in connection 

with women’s failure to pursue science and mathematics majors. However, other ways 

that gender contributes to academic major choice remain unexplored. 

The current study contributes to the understanding of students’ academic major 

choice by extending research in several previously unexplored directions.  First, it 

contributes to understanding the phenomenon of academic major decidedness by 

investigating its relationship to career decision-making and academic ability. Secondly, 

this study carried out a quantitative investigation of the relationship of decision-making 

characteristics to field of major choice. In addition, this study examines the relationship 

of gender to decision-making and field of academic major choice.  
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Purpose Statement  

The purpose of this study was to explore the relationship of career decision-

making to academic major choice in undeclared, full-time, first-year undergraduate 

students, with particular attention to differences by gender.  

The first part of the study investigated predictors of academic major decidedness. 

Analysis was carried out using bivariate correlation and multiple linear regressions. 

Major decidedness was the dependent variable in the multiple linear regressions. The 

predictor variables were measures of career decision-making derived from survey data 

and indicators of academic ability. The dataset for the analysis consisted of first-year, 

full-time undeclared undergraduate students.  

The second part of the study investigated the relationship of decision-making and 

academic ability to field of major choice.  Descriptive discriminant analysis (DDA) was 

used to investigate this relationship. The criterion variables consisted of survey-derived 

decision-making variables and indicators of academic ability. The grouping variable was 

the curriculum group of the academic major chosen by the subjects. A subset of the total 

dataset used in the first analysis, comprising those students who had declared a major by 

the middle of their sophomore year, was used for this analysis.  

Research Questions 

Using a large dataset of undeclared first-year college students, the study      

answered two research questions: 

1) Are career decision-making characteristics and academic ability correlated with 

academic major decidedness and is there a difference by gender? 
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2) Do decision-making characteristics and academic ability differ for groups of 

students depending on the academic major to which students matriculate and is there a 

difference by gender? 

Theoretical Perspectives 

Two different theoretical perspectives undergirded this study. The first is 

academic advising theory, and the second is gender theory.  

Academic advising theory holds that students’ choice of academic major depends 

significantly on their career interests. Standard models of academic advising from the 

1970s through the 1990s conceive of major choice as largely based on career decision-

making (Gordon, 1992; Habley, 1984; McCollum, 1998; O’Banion, 1972). These models, 

derived partly from the career development and academic advising literatures and partly 

from the practical experience of advisers, use a rational model of decision-making 

(Bertram, 1996; Wigfield & Eccles, 1992). 

While this model provides a basic framework for major choice, several caveats 

about rational models have been noted. For one, students may be developmentally 

unready to use rational decision-making to choose their career and major (Bertram, 

1996). Secondly, the number of unknowns associated with major and career choice make 

a rational model difficult to apply (Jacobs, 1995). Also, rational decision-making may be 

illusory in any case, for different ways of framing a problem may lead to different and 

even opposite solutions (Wigfield & Eccles, 1992). While bearing these cautions in mind, 

and also recognizing that models of academic advising do not account for specific field of 

major chosen, this study used these models as a starting point for understanding the 

relationship between decision-making and field of academic major choice. 
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 A second area of theory that was useful for this study is gender theory. It is clear 

that gender plays a significant role in major choice. The reasons for gender differences in 

major choice have been attributed to differences in aptitudes, interests, and values 

between women and men that may be the result of biology or early childhood 

socialization (Eccles, 1987, 1994). Other theorists consider social structures that present 

men and women with different career opportunities and barriers as an important reason 

for their different major and career choices (Gerson, 1985; Jacobs, 1995).  

Women’s self-efficacy (Betz & Voyten, 1997; Hackett, 1985; Hackett & Betz, 

1981; Hackett, Lent & Greenhaus, 1991) has been theorized to contribute to their lack of 

participation in science and mathematics, especially when combined with the influence of 

peers (Leslie, McClure & Oaxaca, 1998). Yet other theory ties gender differences in 

major choice to the fact that women and men face different cultural expectations 

regarding the relative importance of work, marriage, and child-rearing in their adult lives 

(Aisenberg & Harrington, 1988; Holland & Eisenhart, 1990). From the perspective of 

feminist theory, all these differences may be attributed to the different positions held by 

men and women vis-à-vis a patriarchal power structure.  

Definitions, Delimitations, Limitations 

Definitions. In this study, the term “decidedness” refers to level of certainty. An 

undeclared student’s academic major decidedness is synonymous with her degree of 

certainty about the major she intends to declare. A student’s career decidedness is 

synonymous with her degree of certainty about her future career plans. “Decidedness” is 

thus a continuous concept with a range of values arrayed on a continuum. 
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“Declaredness,” on the other hand, is dichotomous: either the student has declared 

a major or she has not. In this study, the term “undeclared student” refers to a student 

who has not matriculated to a degree-granting program. All of the students in the study 

entered college in an undeclared status. At some point, in order to continue in college, 

students have to relinquish that status and declare a major, that is, be admitted to a 

departmental major and complete the paperwork for matriculation.  

There may be a lag between the time when a student makes a decision to choose a 

particular major and when he completes the paperwork to declare the major. In that sense, 

a student may be “decided” about a major, even though “undeclared.” However, failure to 

complete the paperwork to declare a major could well be indicative of either (or both) of 

two things. One, that the student is less than fully committed to the major, or two, that he 

is academically unqualified to matriculate to the major. If academically unqualified, he 

may need to make another major choice, even though he is “decided” on the first 

(unavailable) choice. Thus, not only was major declaration convenient as a major capture 

point for practical, methodological reasons in this study, but it also makes sense 

conceptually.  

 The term “major choice” was used to refer to the academic field into which the 

student matriculates. In this study, major choice was captured in the middle of the second 

year of the student’s college attendance. While students choose a specific curriculum 

when they matriculate to a major field, in this study curricula were grouped into logical 

categories to make the number of major choices manageable. The major groupings were 

similar to groupings used in other studies of academic major choice (eg., Brown & 

Corcoran, 1997; Coperthwaite & Knight, 1995; Hu, 1996; Turner & Bowen, 1999) and 
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depended on the undergraduate major curricula that are offered at the institution where 

the study took place.  

Another term, “decision-making characteristics” reflects the characteristics 

captured by the 16-item Career Decision Profile (CDP; Jones, 1989). The CDP 

conceptualizes career decision-making as having three dimensions, career decision status 

(also called career decidedness), comfort with career decision status, and reasons for 

career decision status. The reasons dimension is represented by four subscales—self-

knowledge, career-knowledge, decisiveness, and career-salience. In total, then, the CDP 

measures six decision-making characteristics. In addition, the students were also 

surveyed about their level of major decidedness. Thus, a total of seven decision-making 

characteristics were included in this study: career decidedness, comfort with career 

decision status, self-knowledge, career-knowledge, decisiveness, career-salience, and 

major decidedness. 

Delimitations. The study is delimited by the fact that it did not consider the entire 

population of college students. The study considered only students who entered college 

as undeclared students. Also, the study considered only the first declaration of major; it 

did not examine the widespread phenomenon of changing declared majors. 

Limitations. The study had several important limitations that hamper its 

generalizability.  The dataset for the study came from one institution. In addition, the 

students in the dataset participated in a decision-making, career-exploration program 

during their first year; in this way, they may be dissimilar to other college first-year 

students who typically do not have such experiences. Another limitation is that there was 
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no previous psychometric information available for the survey data measuring major 

decidedness.   

  Significance 

This study contributed to the understanding of students’ academic major choice, a 

vital matter in higher education that is of consequence to students, advisers, and 

institutions. Though important, the dynamics of major choice are still incompletely 

understood. A better understanding of the major choice process has the potential to 

inform students’ behavior, leading them to encounter less difficulty in choosing majors, 

thus relieving psychological anxiety and increasing academic persistence of individual 

students. Better understanding of major choice also has the potential to help academic 

advisers, who assist students in choosing majors, by providing them with additional 

information about students’ decision-making processes. An improvement in individual 

students’ academic persistence would bolster overall persistence rates, which would 

benefit institutions; in addition, a better understanding of the major choice process could 

potentially decrease students’ major-changing behavior, thus allowing institutions to use 

resources more productively. Finally, a better understanding of the role of gender in 

choice of major could help to end gender segregation of academic fields, by encouraging 

individuals to overcome gender stereotypes in their selection of major.    
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CHAPTER II 

LITERATURE REVIEW 

Two of the important variables in this study were major decidedness and career 

decidedness. In the multiple linear regression that was conducted to answer the first 

research question, major decidedness was the dependent variable and career decidedness 

was one of the predictor variables. In the descriptive discriminant analysis that was 

conducted to answer the second research question, major decidedness and career 

decidedness were two of the criterion variables. Thus, this review begins by examining 

the literature that addresses major decidedness and career decidedness. 

While a key aspect of this study is the distinction between career decidedness and 

academic major decidedness, perusal of the literature shows that the two concepts are 

often conflated. One reason for this is that they are obviously often closely connected. 

Another reason is that career research, often conducted by vocational psychologists in 

academic settings, frequently treats academic major choice as an indicator of career 

choice. A third reason is the widespread assumption that the primary purpose for 

attending college is to prepare for a career. Thus, while some studies distinguish between 

major decidedness and career decidedness, others do not, and as a result the definitions of 

the two concepts tend to overlap. In fact, despite the extensive literature on the subject, 

the term “undecided” does not have a standard definition. “While the term undecided is 

generally accepted and understood, there has been no general approach to 



 15 

operationalizing a definition for research purposes. . . . One aspect of defining indecision 

that has received little attention is the two-dimensional nature of being undecided. A 

student can be undecided about the primary subject to study for a degree (i.e., educational 

choice), or undecided about the occupational area to enter upon graduation (i.e., career 

choice)”  (Lewallen, 1994, pp. 6-7). 

There are a number of important reasons to treat major choice and career choice 

separately. For one, many academic fields, particularly in the liberal arts but also some 

science fields, are not directly connected to careers. Secondly, many careers which 

“require” a college degree do not require the degree to be in any specific academic field 

(McCalla-Wiggins, 2000). In addition, many students appear to be developmentally 

unready to choose a career at the time when their institutions require them to choose an 

academic major (Bertram, 1996). If they are to succeed academically, they must adopt 

some other framework for major choice than career intention. Yet another reason is that 

not all students attend college primarily for career preparation. According to Baird 

(1969), career undecided college students tend to choose “the college goal of developing 

their minds and intellectual abilities” over “the goal of vocational or professional 

training” (Baird, 1969, p. 432). 

Additionally, for academic advisers, whose responsibility is to help students make 

academic progress, major choice is more immediately important than career choice. 

Failure to choose a major directly impacts academic progress, while failure to choose a 

career may do so only indirectly. Also, institutions are interested in the academic major 

choices of students because of the need to balance student demand for certain majors with 

institutional resources (Gordon, Newton & Kramer, 1985). These reasons show that it is 
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useful to keep the two concepts distinct. It is suspected that one reason for the lack of a 

clearer understanding of the academic major choice process is that it has been 

insufficiently separated from the career choice process.  

Career Decidedness 

The construct of career indecision is one of the cornerstones of career 

development theory. Slaney says, “the concept of career indecision has occupied a central 

position in the theoretical and empirical literatures on career choice and development” 

(Slaney, 1988, p. 33). Some researchers (Lewallen, 1995; Long, Sowa & Niles, 1995; 

Newman & Fuqua, 1990) treat career indecision as a dichotomous construct, with 

subjects being either decided or undecided. Other researchers conceive of indecision as 

one end of a continuum of career decidedness; at the other end is career certainty.  

This conception of career decidedness as a continuum has led to the development 

of numerous psychometric instruments to measure subjects’ level of decidedness.  Such 

instruments are not simply measures of indecision; they may be applied to both decided 

and undecided subjects. The inclusion of career-decided students in the continuum 

acknowledges that even students who are truly decided may still benefit from career 

counseling assistance and that ostensibly decided students may at a later point in time 

become undecided (Gordon, 1998). Among the instruments that have been developed to 

measure decidedness are the Career Decision Scale (Osipow, Carney, Winer, Yanico & 

Koschier, 1976), the My Vocational Situation Scale (Holland, Daiger & Power, 1980), 

and the Career Decision Profile (Jones, 1989).  

A great deal of research has been conducted using career decidedness instruments. 

Not only have studies been carried out to compare the various instruments and test the 
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validity and reliability of their scales (Chartrand & Camp, 1991; Fuqua & Newman, 

1989; Hartman, Fuqua & Jenkins, 1986; Savickas & Carden, 1992; Slaney, Palko-

Nonemaker & Alexander 1981), but many investigations have been undertaken to explore 

the correlates and possible antecedents of decidedness and indecision. Researchers have 

looked at the relationships between decidedness or indecision and a wide variety of 

psychological concepts. These have included anxiety (Berger-Gross, Kahn & Weare, 

1983; Brown & Strange, 1981; Fuqua, Newman & Seaworth, 1988; Hawkins, Bradley & 

White, 1977), self-esteem (Maier & Herman, 1974; Arce, 1996), shyness (Phillips & 

Bruch, 1988), identity (Brisbin & Savickas, 1994; Gordon & Kline, 1989; McCowan & 

Alston, 1998), depression (Saunders, Peterson, Sampson & Reardon, 2000), social 

support (Arce, 1996; Lent, Brown, Talleyrand, McPartland, Davis, Chopra & Alexander, 

2002), attachment theory (Scott & Church, 2001), parental divorce (Scott & Church, 

2001), thinking style (Lent, Brown & Larkin, 1987; Saunders, Peterson, Sampson & 

Reardon, 2000), and the five-factor model of personality (Lounsbury, Tatum, Chambers, 

Owens, & Gibson, 1999). Other research has investigated the relationship of career 

decidedness to academic performance (Lent, Brown, & Larkin, 1984, 1986; Slaney, 

1984), ethnicity (Harrington, 1998; McCowan & Alston, 1998; Leung, 1993; Luzzo, 

1992; Post, Stewart & Smith; 1991), and age (traditional student age versus non-

traditional, Spitzer, 2000).  

Finally, the connection of gender and career choice has an extensive literature. 

Because this relationship is a prime concern of this study, it will be discussed separately. 

One productive tool that researchers have used to examine career decidedness is 

cluster analysis. This statistical procedure involves obtaining measures of different 
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variables in a sample and then, through a clustering procedure, creating subgroups that 

share similar characteristics. Some cluster analyses have included decided as well as 

undecided students (Callanan & Greenhaus, 1992; Wanberg & Muchinsky, 1992), while 

others have included only undecided students (Larson, Heppner, Ham & Dugan, 1988; 

Lucas & Epperson, 1990).  

Using variables that measure concepts like career-planning and problem-solving 

behaviors (Larson, Heppner, Ham & Dugan, 1988), anxiety, locus of control and self-

esteem (Lucas & Epperson, 1990; Wanberg & Muchinsky, 1992), career salience and 

life-style preference (Lucas & Epperson, 1990), and decision-making skills (Callanan & 

Greenhaus, 1992) to distinguish among subgroups, researchers have differentiated as 

many as five subtypes of indecision. Of interest for this proposed project, a cluster 

analytic study that used career salience and life-style preference as distinguishing 

variables uncovered subtypes of career indecision that differed by gender (Lucas & 

Epperson, 1990). No cluster study of career decidedness was found that used the field of 

academic interest as a distinguishing variable. 

 With so much information available, it is not surprising that theorists have come 

to see career decidedness as consisting of several dimensions. Among the dimensions of 

decidedness that have been proposed are certainty, satisfaction, and comfort (Savickas & 

Carden, 1992). Jones (1989), in devising the Career Decision Profile, represented career 

decidedness as a three-dimensional concept comprising the dimensions of decidedness 

(certainty of decision), comfort with decision status, and reasons for decision status. He 

visualized an individual’s decidedness as a point in the cube encompassed by these three 

dimensions. Jones’s third dimension—reasons for decision status—consists of four 
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subscales—self-knowledge, career-knowledge, decisiveness, and career-salience—that 

measure four of the most often-cited reasons for career indecision. Thus his three-

dimensional model theoretically paints a rounded picture of career decidedness that 

incorporates many of the important insights from the voluminous literature in the field. 

Like many others, Jones envisions the first dimension, decidedness (certainty), as 

a continuous variable that involves both occupational field (eg., health care, engineering) 

and occupation (eg., nurse, aerospace engineer). Jones’s second variable, comfort, is 

included because “individuals have feelings about their state of decidedness, and these 

feelings may influence or reinforce their behavior and decisions” (Jones & Chenery, 

1980, p. 470). Contrary to any assumption that undecided students are uniformly 

uncomfortable about their status, “studies. . . suggest that a substantial number of 

undecided college students feel relatively comfortable with their vocational indecision” 

(Jones & Chenery, 1980, p. 470). Along the two dimensions of decidedness and comfort, 

Jones postulates that students will fall into four quadrants: decided-comfortable, decided-

uncomfortable, undecided-comfortable, and undecided-uncomfortable. 

Other researchers have demonstrated similar classification schemes. Wanberg & 

Muchinsky’s (1992) cluster analytical study of decided and undecided students found 

four clusters (confident decided, concerned decided, indifferent undecided, anxious 

undecided) that match Jones’s quadrants quite well. Another study found significant 

differences among decided students at four levels of comfort with decision status (very 

comfortable, moderately comfortable, somewhat comfortable, uncomfortable) and 

undecided students at two levels of comfort with decision status (undecided status not a 

serious problem, undecided status a serious problem; Newman & Fuqua, 1990). In this 
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latter study, the attributes of the uncomfortable and somewhat comfortable decided 

students were closer to those of the undecided students than to those of the very 

comfortable decided students (Newman & Fuqua, 1990). However, while some studies 

have supported the idea of a multi-dimensional concept of career decidedness in which 

comfort forms a separate dimension, other studies have found the concept of multi-

dimensionality to be suspect (Fuqua & Newman, 1989; Savickas & Carden, 1992).  

The four subscales of Jones’s reasons dimension are self-knowledge, career-

knowledge, decisiveness, and career salience. Self-knowledge and career-knowledge 

have been considered cornerstones of career decision-making since the earliest theorizing 

on the issue. Parsons, writing in 1909, stated that, in order to make a wise vocational 

choice, a person needs three things: “(1) a clear understanding of yourself, your aptitudes, 

abilities interests, ambitions, resources, limitations, and their causes; (2) a knowledge of 

the requirements and conditions of success, advantages and disadvantages, compensation, 

opportunities, and prospects in different lines of work; (3) true reasoning on the relations 

of these two groups of facts” (quoted in Phillips & Pazienza, 1988, p. 2). In such a model 

of career decision-making (known variously as person-environment fit, interest 

congruence, or trait-and-factor approach), knowledge of self and knowledge of careers 

are both needed in order to make an optimal career decision. Holland’s RIASEC typology 

(Realistic, Investigative, Artistic, Social, Enterprising, and Conventional), which is used 

to categorize both individuals and environments, is one currently popular tool which 

students are encouraged to use to learn about both themselves and careers (Holland, 

1985).  
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Several studies have investigated the relationship between student self-knowledge 

and career decidedness using identity theories. A number of researchers have used 

Marcia’s four-quadrant classification of identity (achieved, foreclosed, moratorium, 

diffuse) to determine if students who “know themselves” best (i.e., achieved identity 

status) are more career-decided. Indeed, the research shows that those who have attained 

the achieved identity status are most career-decided (Gordon & Kline, 1989; Brisban & 

Savickas, 1994). However, there is concern that career-decidedness instruments may not 

be able to distinguish between foreclosed and achieved statuses; that is, career -

decidedness instruments may not be able to distinguish students who have prematurely 

decided on a career without truly developing self-identity from students who have 

decided after developing true self-identity (Brisban & Savickas, 1994). Other studies 

have shown significant positive correlation between identity as measured by a number of 

different scales and career decidedness (Hartman & Fuqua, 1983). Racial identity has 

also been examined in connection with career decidedness; however, no connection was 

found between racial identity status and career decidedness (McCowan & Alston, 1998). 

 Studies have discovered that career-knowledge plays a complex role in career 

decision-making. For one thing, career-information-seeking behavior may be related to 

decidedness in a seemingly contradictory way, since both more decided and less decided 

students have been found to be more inclined to seek knowledge about careers (Barak, 

Carney & Archibald, 1975). The explanation may be that more decided students seek 

further career information not to help make a choice, but to confirm a choice. Also, 

supplying career information to students has been shown to make them less decided 

(Leso & Neimeyer, 1991), presumably because the additional career knowledge presents 
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previously un-thought-of possibilities. However, other studies show the expected 

connection: that more decided students have more occupational information (Long, Sowa 

& Niles, 1995).  

The concept of career self-efficacy, that is, the belief that one has the ability to 

accomplish career decision-making tasks, has been used to help explain career 

information-seeking behavior (Lent & Hackett, 1987). It has been shown both that 

increased career decision-making self-efficacy increases career-knowledge-seeking 

behavior (Bergeron & Romano, 1994; Betz & Voyten, 1997) and is related to higher 

levels of career decidedness (Srsic & Walsh, 2001). However, the effects may vary by 

gender (Betz & Voyten, 1997).  

 The third reason for decision status that Jones’s (1989) model includes is 

decisiveness. It has long been theorized that decisiveness and decidedness represent two 

different aspects of decision-making (Hartman, Fuqua & Jenkins, 1986; Osipow, 1999; 

Salomone, 1982). Decidedness is seen as a developmental state, while decisiveness is 

seen as a personality attribute. In this conceptualization, a student may be undecided due 

to developmental reasons, i.e., unready at this time to make a career decision, or due to an 

indecisive personality, i.e., has difficulty making decisions in general. Researchers have 

connected the difference between decidedness and decisiveness to the presence or 

absence of anxiety, especially trait anxiety (Callanan & Greenhaus, 1992; Hartman, 

Fuqua & Jenkins, 1986; Hartman, Fuqua, Blum & Hartman, 1985; Hawkins, Bradley & 

White, 1977). The distinction between decidedness and decisiveness carries with it the 

assumption that counseling and advising interventions appropriate for one group would 
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not be appropriate for the other (Fuqua, Newman & Seaworth, 1988; Grites, 1981; 

Hartman & Fuqua, 1983; Heppner & Hendricks, 1995; Neice & Bradley, 1979).  

 Career salience, the fourth of Jones’s reasons for decision status, refers to the 

importance an individual assigns to work and career within the context of his or her life. 

People with lower career salience presumably tend to be less career decided because they 

have lower motivation to pursue a career (Greenhaus, 1971). Career salience has been 

shown to be greater in men than in women (Greenhaus, 1971; Greenhaus & Simon, 1977; 

Taylor, 1982); however, changes in women’s participation in the labor force over the last 

20 years may lead to less gender differentiation in career salience in recent years. A 1990 

study of undecided students showed that vocational indecision for many women is related 

to their interest in integrating three areas of life: work, relationships, and leisure pursuits 

(Lucas & Epperson, 1990). 

Major Decidedness 

The second important decision-making variable of this study was major 

decidedness. The literature devoted solely to major decidedness is much more limited 

than the literature on career decidedness. Unlike career decidedness, there are no 

published, widely used psychometric instruments that measure major decidedness. For 

college students, the question of major decidedness may be equated with major 

declaredness by determining whether or not they have matriculated to a major, although 

the fact that many students change majors while in college makes declaration of major an 

imperfect indicator of commitment.  

The overriding concern of the major decidedness literature is, Are there 

differences between declared and undeclared students, and, in particular, does being 
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undeclared affect academic success and persistence? Some studies have found that 

students who have declared their majors have higher GPAs, persist longer, are more 

motivated, and are better adjusted to college (Chase & Keene, 1981; Foote, 1980; Plaud, 

Baker, & Groccia, 1990; Smith & Baker, 1987). Other studies have found the reverse, 

that students who matriculate in an undeclared or undecided status perform better 

academically or persist longer in college than declared students (Kroc, Howard, Hull, & 

Woodard, 1997; Lewallen, 1995). However, the effects of being undeclared seem to be 

more negative the longer the student remains in an undeclared status (Gordon, Newton & 

Kramer, 1985; Hagstrom, Skovholt & Rivers, 1997).  

Some researchers have theorized that undeclared students struggle partly because 

of lack of support from family, peers, advisers, and institutions regarding their undeclared 

state, and calls for an understanding of major decision-making that recognizes the 

developmental nature of the process have been issued (Anderson, Creamer & Cross, 

1989; Grites, 1981; Lewallen, 1995). Other authors have noted that a student’s failure to 

declare a major may result not merely from the student’s decision-making difficulties, but 

because majors are organized in ways that suit institutions but not the needs of some 

individual students (Schein & Laff, 1997) or because of an overabundance of curricular 

options (Schwartz, 2004).  

Relation of Career Decidedness and Major Decidedness 

A few research studies have distinguished between major decidedness and career 

decidedness. Two studies of anxiety in relation to career decidedness and major 

decidedness found that anxiety is related to both variables (Brown & Strange, 1981; 

Hawkins, Bradley & White, 1977). A study of ego-identity status found that ego identity 
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was similarly related to both major decidedness and career decidedness (Gordon & Kline, 

1989). Bergeron and Romano’s study of the relationship of career decision-making self-

efficacy and gender to career and major indecision showed that both vocational 

indecision and major indecision are significantly related to career decision-making self-

efficacy (Bergeron & Romano, 1994). However, their results showed no clear pattern of 

interactions between major indecision, career indecision, and gender. They stated, “it 

would appear that the processes by which individuals make career and college major 

choices are different for everyone. . . . It appears that different processes are at work 

depending upon the specific level of vocational indecision, major indecision, and gender” 

(Bergeron & Romano, 1994, p. 23).  

Such findings indicate that, despite the clearly close relationship between career 

and major decidedness, it is important to recognize that they are not synonymous. Nor 

should career decidedness be considered as necessarily antecedent to major decidedness. 

One survey of undeclared community college students showed that though more than half 

of the subjects had decided on a career or job goal, three-quarters of them were undecided 

about what they planned to major in (Cooney, 2000).  

 As has been pointed out above, academic advisers’ main responsibility is to help 

undecided and undeclared students choose a major, not decide on a career. However, as 

noted, the two are closely intertwined, and institutions and advisers that do not integrate 

career -knowledge into their curricula and educational planning do their students a 

disservice (Ciavarella, 1972).  

Models of academic advising generally follow a rational decision-making model 

and include career decision-making as an integral part of major choice. The main 
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academic advising models of major choice are summarized below. However, some 

theorists have noted that decision-making often involves non-rational components as well 

and have urged advisers to pay particular attention to these irrational elements of 

decision-making when advising students who are struggling with major choice (Beck, 

1999; Bertram, 1996; Schein & Laff, 1997; Wigfield & Eccles, 1992).    

O’Banion’s model (1972) of academic advising is a five-step model that includes 

career exploration as part of the process of selecting an academic major. The five stages 

of his model are: 1) exploration of life goals, 2) exploration of career/educational goals, 

3) selection of an educational program, 4) selection of courses, and 5) scheduling of 

courses. Stages 2) and 3) of O’Banion’s model presume that exploration of career goals 

leads to selection of a major.  

Another academic advising model is Habley’s model (1984) of advising 

process/intervention. This 11-task model includes several tasks—task 3 (explore 

relationships between life and career goals), task 4 (explore the world of work), task 5  

(clarify career goals), task 6 (explore educational combinations leading to life and career 

goals), and task 7 (select the educational combination)—that, like the stages of 

O’Banion’s model, make a connection between career goals and selection of a major.  

Gordon’s model (1992) for advising undecided students proposes four 

components that make the same connection: 1) developing self-knowledge, 2) developing 

educational knowledge, 3) developing occupational knowledge, and 4) developing 

decision-making knowledge. According to this model, explorations that lead to the 

development of these four knowledge dimensions will result in the undecided student 

choosing an academic major.  
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McCollum’s developmental model for advising (McCollum, 1998) includes five 

stages. A characteristic of stage 1, trust-building, is development of self-identity. Stage 2, 

assessment, includes developing career maturity and career decidedness. Stage 3, 

decision-making, is characterized by self-examination and consideration of needs, 

interests, values and capabilities.  

It will be noted that these four models have in common several concepts, 

including becoming familiar with oneself and one’s goals (developing self-knowledge) 

and becoming familiar with the world of work (developing career-knowledge), that are 

measured by the Career Decision Profile (Jones, 1989). 

Gender and Decision-making 

As stated above, gender is strongly tied to field of major choice, as is shown by 

the gender imbalance in many academic majors. Studies of career and major decidedness 

generally find no significant gender differences with regard to level of decidedness, 

though at least one study showed a gender difference—women were more career decided 

than men (Spitzer, 2001).  However, as has been pointed out above, gender does 

sometimes interact significantly with other variables to predict decision-related outcomes. 

For example, Taylor’s study of correlates and moderators of vocational indecision 

showed no difference in levels of decidedness for women and men; however, significant 

predictors of indecision differed for men and women (Taylor, 1982). 

Likewise, Bergeron and Romano’s study of career decision-making self-efficacy 

showed no differences by gender in level of career decision-making self-efficacy, but 

gender interacted with self-efficacy and level of major and career indecision differently 

(Bergeron & Romano, 1994). Lucas and Epperson’s study of clusters of indecision 
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showed that gender differences distinguished several clusters (Lucas & Epperson, 1990). 

Studies of career salience, especially from the 1970s, postulate that, because of sex-role 

differences, women’s career salience differs from men’s (Greenhaus, 1971; Neice & 

Bradley, 1979). A study of the life history antecedents of vocational indecision showed 

that decidedness did not differ by gender but that different specific life history factors 

were identified as antecedents of decidedness for women and men (Iaffaldano Graef, 

Wells, Hyland & Muchinsky, 1985).  

Several theoretical constructs have been developed to facilitate understanding of 

the relationship of gender and decision-making. Eccles’s models of women’s 

achievement-related choices (Eccles, 1987, 1994) have focused on gender-role identity 

(also called sex-role identity) in career decision-making. She attributes gender-role 

differences to differences in early childhood socialization between girls and boys. Noting 

that an individual’s range of choices is limited by her or his field of perceived options, 

Eccles and her colleagues have pointed out that gender-role schemas can significantly 

limit the field of perceived options (Eccles, 1987).  

Research studies have confirmed the salience of gender-role schema in career 

choice. Interestingly, several studies that asked subjects to indicate hypothetical choice 

preferences seemed to find greater openness to non-traditional gender-role choices than 

studies that investigated actual choices. For instance, a study showed that women with 

less traditional gender-role attitudes were more willing to consider non-traditional careers 

than were women with more traditional attitudes (Foss & Slaney, 1986). A series of 

studies by Leung and colleagues showed both that gender-role identity was related to 

gender-type of career preferred and that men and women both valued prestige of career 
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over career gender-role type when asked to rate hypothetical careers (Leung, 1993; 

Leung & Harmon, 1990; Leung & Plake, 1990). However, studies that looked at actual 

major selected found that, while those individuals who were in non-traditional majors 

were more likely to have non-traditional gender-role identifications, both men and 

women tended to choose gender-traditional majors over non-gender-traditional majors 

(Chusmir, 1990; Dawson-Threat & Huba, 1996; Lackland & De Lisi, 2001).  

Another key concept that connects gender and career decision-making is the 

concept of self-efficacy. Based on Bandura’s social cognitive learning theory, a model of 

career development has been developed in which self-efficacy and outcome expectations 

are the key predictors of career interests (Lent, Brown & Hackett, 1994). The idea of self-

efficacy has been used as well to explain women’s failure to enter traditionally male-

dominated academic and career fields like science and technology even when they 

possess the academic ability to succeed in those fields. The research has shown that even 

women with high ability in mathematics and sciences have lower expectations of success 

in those fields than men of comparable ability (Betz & Hackett, 1981; Hackett & Betz, 

1981). 

Numerous studies have indeed found that self-efficacy in mathematics and 

science is positively related to students’ choice of a major in those fields (Hackett, 1985; 

Hackett & Betz, 1989; Lent, Brown, & Larkin, 1984, 1987; Post, Stewart & Smith, 

1991). However, some studies have not found gender differences in math and science 

self-efficacy (Lent, Brown, & Larkin, 1984, 1987). As a result of this work, interventions 

to increase women’s self-efficacy regarding mathematics and science have been proposed 

and tested (Luzzo, Hasper, Albert, Bibby, & Martinelli, 1999). 
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Other studies offer further insights. For example, one study of academic choice 

found interests to be a significant predictor for women, while self-efficacy and 

confidence were significant predictors for men (Post, Stewart & Smith, 1991). Another 

study found social factors to be significant predictors for women, while salary and 

prestige were significant predictors for men (Lips, 1992).  

Social and cultural norms and expectations also operate strongly on decision-

making. Women’s career development has been characterized as “not fundamentally 

different from men’s but rather more complex” (Hackett, Lent & Greenhaus, 1991, p. 

12). This complexity may arise from young women’s need to decide what part work will 

play in their adult lives (Gerson, 1985). College-educated women have an option—the 

option to devote (or intend to devote) some or most of their adult lives to full- or part-

time homemaking and child-rearing—not normally available to men. Whatever their 

decision about the relative weight of work and home life, the need to make this decision 

confronts only women. Aisenberg and Harrington (1988) have called this cultural 

expectation that affects only women “the marriage plot.” In their study of vocationally 

undecided students, Lucas and Epperson (1990) indeed found that differences in future 

home life expectations were a factor that separated women and men.  

A related cultural factor that affects women’s decision-making is their immersion 

in a gendered, romantic campus culture that inhibits women from thinking seriously 

about the future (Holland & Eisenhart, 1990). Similarly, the influence of peers, which 

seems to affect young women more than young men (Leslie, McClure & Oaxaca, 1998), 

also contributes to gender differences in decision-making.  
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Field of Major Choice 

The grouping variable in the descriptive discriminant analysis of this study was 

field of major choice. One fact that strikes a reader of studies that include field of major 

choice as a variable is the lack of consistency in the way the variable is operationalized. It 

seems that both the unique characteristics of each sample and the various purposes of the 

studies lead to lack of standardization in the way academic majors are grouped.  

One study of gender differences in salaries did not organize majors by groups, but 

simply used 65 different academic majors as predictors  (Gerhart, 1990). Other studies 

grouped majors into logically related categories. Among the studies that used a larger 

number of major groupings were Jacobs (1995; 24 categories); Brown and Corcoran 

(1997; 20 categories); and Jackson, Holden, Locklin and Marks (1984; 17 categories). 

Smaller numbers of groupings were used by Kojaku (1971, 10 categories); Turner and 

Bowen (1999, 10 categories); Hu (1996, 8 categories); Kroc, Howard, Hull and Woodard 

(1997; 8 categories); Turner and Bowen (1990, 8 categories); Coperthwaite and Knight 

(1995, 7 categories); Solnick (1995, 7 categories); Lackland and De Lisi (2001, 6 

categories); Goldman and Hewitt (1976, 5 categories); and Simpson (2001, 5 categories). 

Polachek (1978), in a study of sex differences in majors, uses two different samples each 

utilizing nine major groupings which, though similar, are not exactly the same. While 

Goldman and Hewitt’s (1976) categorization of majors into five groups has been used 

elsewhere (Luzzo et al., 1999), none of the other schemes for grouping majors given 

above is duplicated in another study listed. Thus, while it is possible to make rough 

comparisons between studies, especially when considering broad categorizations of 

majors, it is not possible to make specific or detailed comparisons. 
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Field of major choice has been examined in relation to an array of predictors. One 

group of studies has looked at the influence of students’ perceptions of labor market 

variables on major field selected (Berger, 1988; Brown & Corcoran, 1997; Cebula & 

Lopes, 1982; Gerhart, 1990; Hu, 1996; Koch, 1972). In general, these studies have found 

that students behave in an economically rational way, choosing the majors with the 

highest potential lifetime earnings (Berger, 1988) and the highest internal expected rates 

of return on investment (Koch, 1972). Included in this group are studies that investigated 

the difference in men’s and women’s post-college earnings, which can be attributed to 

gender differences in choice of major (Brown & Corcoran, 1997; Gerhart, 1990).  

Hu’s detailed study found that field of major choice (categorized as engineering, 

business, health professions, physical sciences, social sciences, public services, 

humanities, or computer science) was attributable largely to students’ perceptions of 

labor market variables and conditions, combined with their personality orientation 

(intellectually-oriented or people-oriented). He also found gender differences, in that 

women and men had different perceptions of labor market variables: women valued job 

opportunities more while men valued higher salaries and benefits more. And he found 

that college experiences, including information obtained from course work and 

advisement, influenced choice of major (Hu, 1996). 

 Other studies emphasized academic ability, interests, and values in considering 

field of major choice. Coperthwaite and Knight (1995) found that a model that included 

student inputs, eg., academic ability and proposed field of study in college, student 

involvements, eg,, college activities and course work, and college environments, eg., 

faculty, curriculum and institutional prestige, successfully predicted field of major choice 



 33 

(designated as sciences, mathematics and engineering; education, social sciences and 

humanities; agriculture; art and architecture; business; health occupations; or 

preprofessional) in a large national sample.  

In another study, academic ability, specifically scores on the SAT-Mathematics 

test, also successfully predicted major choice in five academic areas, defined as fine arts, 

humanities, social sciences, biological sciences, and physical sciences (Goldman & 

Hewitt, 1976). Interests have been shown to be an important predictor of major choice 

and one in which gender plays a significant role (Jackson, Holden, Locklin & Marks, 

1984; Post, Stewart & Smith, 1991). Other researchers have looked at the contribution of 

student values to field of major choice. Studies have related basic philosophic point of 

view (Barger & Barger, 1989) and personal values (Lackland & De Lisi, 2001; Senn, 

1985), for example, humanitarian, economic, aesthetic, religious, political, and social 

values, to major field selected. 

 Ethnicity has also been investigated in connection with field of major choice. 

Self-efficacy, self-concept, interests, and attitudes were investigated for their relation to 

choice of a math or science careers among blacks, who are underrepresented in those 

fields (Post, Stewart & Smith, 1991; Salters, 1987). A more wide-ranging study that 

included more ethnic groups and a wider array of majors found significant differences in 

major choice only between Asian Americans and other ethnicities (Simpson, 2001).  

Gender and Field of Major Choice 

It is well established that gender distribution within majors has changed 

significantly in the last quarter century or so. From the late 1960s to the early 1980s, 

gender segregation in academic fields dropped sharply (Jacobs, 1986, 1995; Polachek, 
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1978; Turner & Bowen, 1990, 1999). A great deal of this change resulted from women’s 

flight from education majors to business majors (Jacobs, 1995; Turner & Bowen, 1999), 

as structural barriers to women’s greater participation in the work economy weakened 

and their range of opportunities widened.  

Since the late-1980s, however, there has been a dramatic slowdown in gender 

integration (Jacobs, 1995). Some majors that were formerly almost all male remain 

largely male, while others that were formerly almost all female remain largely female. In 

particular, engineering and physical sciences remain about 80 percent male, while 

elementary education, nursing, and social work remain almost 90 percent female 

(Lackland & De Lisi, 2001). More attention has been paid to encouraging women to 

become engineers or scientists than to encouraging men to become nurses or social 

workers. This discrepancy may reflect the higher value traditionally placed on men’s 

activities (Chusmir, 2001). Other gender differences within majors are the increasing 

proportion of women in biological sciences and psychology and the recent sharp drop of 

enrollments in humanities, largely attributable to women’s decreasing participation 

(Turner & Bowen, 1999). 

 As noted above, researchers have examined a number of factors to explain these 

gender imbalances. Gender-role identity and self-efficacy have been discussed above. 

Other factors that have been investigated include gender differences in aptitude 

(Goldman & Hewitt, 1976); lack of support and role models for women in male-

dominated academic fields (Gerson, 1985; Ware, Steckler & Leserman, 1985); extreme-

minority status of women in male-dominated fields (Solnick, 1995); experiences in 

college courses (Ware, Steckler & Leserman, 1985); expectations of future discrimination 
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in male-dominated fields (Gerson, 1985; Jacobs, 1995); and expectations for future 

family and personal life (Jacobs, 1995; Lips, 1992; Polachek, 1978; Schroeder, Blood & 

Maluso, 1993; Ware & Lee, 1988). With regard to the last possible explanation, it has 

been shown that the same factor, concern for future family and personal life, had opposite 

predictive value by gender; for men, the factor was positively related to choice of a 

science major, while for women it was negatively related to choice of a science major 

(Ware & Lee, 1988).   

Decision-making Characteristics and Field of Major Choice 

As has been stated above, no research studies or theoretical treatises have been 

discovered which relate decision-making characteristics and field of major choice. 

However, several studies hint at such a connection. Brown and Crace’s suggestion that 

students whose values are less crystallized will chose a liberal arts major over a more 

circumscribed major (Brown & Crace, 1996) is quoted above. Another study suggested 

that decidedness about a major is more important for engineering freshmen than for 

liberal arts freshmen; in fact that career uncertainty may be advantageous for a liberal arts 

student, while it is disadvantageous for an engineering student (Plaud, Baker & Groccia, 

1990). Supporting this insight, Gordon and Kline (1989) reported that engineering 

students were the most career- and major-decided compared to students in 18 other 

academic programs.  

Wanberg and Muchinsky (1992) suggested that many ostensibly decided business 

majors might best be labeled “decided concerned” and liable to change their major, which 

they may have chosen primarily because of the perception that it provided a sure but 

open-ended path to employment upon graduation. Finally, regarding science majors, one 
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study showed that certainty of choice of science major among entering, high-ability first-

year students had different predictive power for men and women. Among men, those who 

were more sure of majoring in science were significantly more likely to major in science, 

while among women, those who were more sure of majoring in science were less likely 

(though not significantly) to major in science (Ware, Steckler & Leserman, 1985). These 

various suggestions that there is a connection among decision-making, field of major 

choice and gender were examined in this study.  
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CHAPTER III 

METHODOLOGY 

Research Design 

The purpose of this study was to investigate relationships among academic major 

decision-making, career decision-making, gender and field of major choice in undeclared 

undergraduate students. The study utilized the survey methodology of research. This 

methodology was employed because it is an efficient means of gathering data (Creswell, 

2003). This study consisted of secondary analyses of a substantial amount of previously 

gathered data. A large dataset was needed to represent adequately the various academic 

groups in the descriptive discriminant analysis (DDA) undertaken in the study.  

The population of United States college students who have not declared an 

academic major or who are unsure of their major is large (Pascarella & Terenzini, 1991) 

and consists of a number of subgroups. One subgroup includes students who have 

declared a major but are uncertain about their choice. Another subgroup includes students 

who, though officially undeclared, know which major they plan or wish to declare. 

Institutional policies affect who is included in the population of undeclared students. 

Some institutions offer “undeclared” as a major-choice option and others do not, while at 

some institutions students are not permitted to declare a major until they attain a certain 

classification. This study focused on one subgroup of the undeclared student population, 

namely those students who choose to enter college in an undeclared status.  
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This study was not intended to be a study in which inferences from a sample are 

made to a population. The subjects of this study were all students who had participated in 

a year-long program of career exploration, professional academic advising, and personal 

assessment. Thus, analyses based on data from this group of students may not be 

generalizable to the population of undeclared students. 

Dataset 

The dataset for the study consisted of records of first-year, full-time, traditional-

age students who chose to enter college as undeclared majors, in a setting where 

disciplinary and other major-choice options were available. The data were gathered at a 

large, public, land-grant, research-extensive university in the Southeast. About 80 percent 

of the dataset was “first-choice” undeclared students, that is, students who applied to be 

admitted to the university as undeclared majors. The remainder of the dataset consisted of 

“second-choice” undeclared students: students whose first admissions choice was a 

declared major at the university but who accepted admission as undeclared because their 

academic credentials were such that they could be admitted to the university as an 

undeclared student but not be admitted to their first-choice major.  

The data used in the study were gathered from five cohorts (approximately 800 

students each) of students who entered college in Fall 1997, 1998, 1999, 2000 or 2001, 

respectively. These students were all admitted to an undergraduate unit of the university, 

the First Year College (FYC), which admitted only undeclared new first-year students. 

Through a program of career exploration, professional academic advising, and personal 

assessment, the FYC assists students to select and matriculate to an academic major in 

one of the university’s degree-granting undergraduate colleges (FYC, 2002).  
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Two analyses, a multiple linear regression predicting major decidedness and a 

descriptive discriminant analysis in which major group was the grouping variable, were 

conducted. For the multiple linear regression, it was not necessary for students to have 

matriculated to a major. The dataset for this analysis therefore included all students in the 

dataset (except those with missing values for any of the variables, who were excluded 

from the study). For the descriptive discriminant analysis, it was necessary for students to 

have matriculated to a major by the major capture point (end of the first semester 

sophomore year). Therefore, the dataset for the DDA was a subset of the total dataset and 

included only those students who had declared a major by the middle of the sophomore 

year.  

Instrumentation  

As part of its program, FYC requires its students to complete a number of student 

development psychometric instruments. Among these is the Career Decision Profile 

(CDP, Jones, 1989). In addition, the FYC also assesses the degree of students’ 

decidedness regarding an academic major by means of two questions that are added to the 

Career Decision Profile. Students complete the Career Decision Profile (with the 

appended major-decidedness questions) twice, once at the beginning of the fall semester 

of their first year in college and once in the end of the spring semester of their first year. 

This study employed data resulting from the spring administration of the CDP and major-

decidedness questions.  

Career Decision Profile. The CDP (Jones, 1989) is a 16-item self-report 

instrument that was developed to understand career indecision and the reasons for it. The 

16 items of the instrument are distributed among three dimensions: career decidedness 



 40 

(career-decision status), comfort with career-decision status, and reasons for career-

decision status. The career decidedness and comfort dimensions are measured by two 

items each. The reasons dimension is divided into four subscales—self-knowledge, 

career-knowledge, decisiveness, and career-salience—each measured by three items. 

Each of the 16 items on the CDP is scored on an 8-point Likert scale with 

responses ranging from strongly disagree (1) to strongly agree (8). Scoring of the 

instrument is accomplished by adding the responses of the items within each section. 

Therefore, scores on the decidedness and comfort dimensions, each of which includes 

two items, may range from 2 to 16. Scores on each of the four sections of the reasons 

dimension, which include three items each, range from 3 to 24. Because raw scores on 

the reasons subscales are high when scores on the decidedness and comfort dimensions 

are low and vice versa, the items on the reasons subscales are summed and then 

subtracted from 27 to make the direction of the scoring of the three dimensions the same. 

Major decidedness questions. To determine degree of academic major 

decidedness, the FYC appends two questions to the CDP. The CDP is a two-page paper-

and-pencil instrument. On the instrument that is distributed by the FYC, at the bottom of 

the second page, a section labeled “Decidedness on an Academic Major” is added after 

item 16 of the CDP. This section includes two questions, labeled “17” and “18.” Question 

17 asks students to circle one of four statements indicating increasing levels of major 

decidedness. In particular, it asks if the student has narrowed the focus of his major 

search to options within more than one or just one of the available degree-granting 

undergraduate colleges. This specificity of the question may make it difficult for some 

students to answer. Question 18 asks students to indicate their closeness to deciding on a 
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major using a 5-point Likert scale with responses ranging from 1 (“Not close. I’m 

undecided”) to 5 (“So close, that I’ve decided”). For this study, a single score for 

academic major decidedness was determined by adding the scores of the two questions; 

thus major decidedness scores ranged from 2 to 9. The direction of the major decidedness 

scores was the same as the direction of the CDP scores. 

Reliability of the CDP. Jones reported that three-week retest reliability of the 

CDP was satisfactory, with scores ranging from .66 to .80 (Jones, 1989). Over longer 

periods of time, test-retest reliability of career indecision instruments is likely to be 

modest, since the construct of career indecision is inherently unstable (Hartman, Fuqua & 

Jenkins, 1986). Savickas and Carden (1992), who did not make use of the reasons 

subscales, reported inter-item reliability alpha coefficients of .83 for the decidedness 

scale and .75 for the comfort scale of the CDP. Brisban and Savickas (1994) reported 

alpha coefficients as follows: decidedness .63, comfort .77, self-knowledge .86, career-

knowledge .80, decisiveness .59, and career-salience .59. Jones and Lohmann (1998) 

reported that two additional studies that addressed the reliability of the CDP reported 

alpha coefficients for the scales ranging from .59 to .84, with most falling in the mid to 

high .70s.   

Validity of the CDP. Jones measured construct validity of the CDP by comparing 

the scores obtained on CDP scales to scores obtained on similar career decision 

instruments (Jones, 1989). He found high correlations between the criterion measures and 

the expected CDP scales. A study of counseling interventions with undecided college 

students that utilized the CDP reported that pre- and post- measures of all CDP scales 
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moved significantly in the direction expected after successful counseling (Heppner & 

Hendricks, 1995).  

While it is to be expected that there would be some overlap among the four 

reasons scales of the CDP, Jones’s tests for divergent validity showed significant 

independence of the reasons scales among each other and with the career decidedness and 

comfort dimensions of the CDP. Among the six intercorrelations, five were .22 or less 

and one was .41 (Jones, 1989). Also, to measure discriminant validity, Jones followed 

Phillips’s suggestion (Phillips, 1983) that measures of career indecision should not be 

related to aptitude or gender. With one exception (CDP comfort scale and SATV), Jones 

reported that correlations between measures of aptitude and CDP scales and gender were 

low and insignificant (Jones, 1989). Jones and Lohmann (1998) reported on two factor 

analyses of the CDP in other studies, including one that used its Afrikaans translation. 

They report that both factor analyses were confirmatory of the four factors of the reasons 

dimension.      

Reliability of major decidedness variable. As untested items appended to the 

CDP, the two questions on academic major decidedness have previously not been 

examined to determine their reliability or validity. This represents a limitation of this 

study. Two analyses were undertaken to provide support for the variable’s reliability and 

validity. 

Students in the First Year College complete the CDP and the two appended major 

decidedness questions twice, at the beginning and at the end of the first year. To provide 

support for the reliability of the major decidedness variable, data representing the fall 

administrations of the CDP for the 1997, 1998, 1999, 2000 and 2001 cohorts were 
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obtained from the First Year College. With these data, students’ fall and spring major 

decidedness scores were compared using Spearman’s correlation. Spearman’s correlation 

was chosen because it is considered robust to non-normality (Hatcher & Stepanski, 

1994), and the major decidedness data had a skewed distribution. The correlation was 

positive and significant at the p<.0001 level. This finding provided support for the 

reliability of the major decidedness variable.  

Validity of major decidedness variable. To establish the validity of the major 

decidedness variable, for which no validity information was otherwise available, data on 

the number of semesters until matriculation to a major were obtained from university 

planning and analysis for four of the cohorts in the study (1997, 1998, 1999, and 2000). 

Whether a student had matriculated to a major was noted at five points, at the end of the 

second, third, fourth, fifth, and sixth semesters at the university.  Spearman’s correlation  

coefficient was computed comparing spring first-year major decidedness with the number 

of semesters to matriculation to a major.  

The correlation between time to matriculation to a major and major decidedness 

in the spring was significant at the p <.0001 level, in the expected direction (students who 

had higher levels of major decidedness matriculated to a major in fewer semesters than 

students with lower levels of major decidedness). This finding provided support for the 

validity of the major decidedness variable, since presumably a student who is more 

decided about a major will matriculate to a major sooner than a student who is less 

decided.  
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Variables  

The variables in the study include decision-making variables, academic ability 

variables, undeclared choice status, gender, and curriculum group. 

Decision-making variables. Seven decision-making variables, career decidedness, 

self-knowledge, career-knowledge, decisiveness, career-salience, comfort with decision 

status, and major decidedness, were collected from the CDP and the two appended major 

decidedness questions. These variables were treated as continuous variables and used in 

both the multiple linear regression and the descriptive discriminant analysis. Cronbach’s 

alpha coefficients testing inter-item reliability of these decision-making variables were 

computed and are given in table 4.3. All variables showed moderate to high inter-item 

reliability. 

Academic ability/interest variables. Previous studies have shown that academic 

ability indicators are related to major decision-making (Chase & Keene, 1981; Foote, 1980; 

Gordon, Newton & Kramer, 1985; Hagstrom, Skovholt & Rivers, 1997; Kroc, Howard, 

Hull, & Woodard, 1997; Lewallen, 1995; Plaud, Baker, & Groccia, 1990; Smith & Baker, 

1987). Academic ability variables have also been shown to be important predictors of 

college major choice (Coperthwaite & Knight, 1995; Goldman & Hewitt, 1976). SATV and 

SATM show not only academic ability, but also academic interest. Curricula differ both by 

difficulty and by content. SATV and SATM were therefore expected to play an important 

role in major decision-making and choice. Similarly, college grade point average was 

expected to play an important role in these analyses, because departments consider 

students’ grade point average when they decide who can matriculate to their major, and 

some departments require a higher GPA to matriculate than others. 
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Undeclared-choice status variable. Because it was expected that there would be 

differences between students who entered as first-choice undeclared students and students 

who entered as second-choice undeclared students, a dichotomous variable capturing this 

information was used in these analyses. 

Gender.  In order to answer the parts of the two research questions concerning 

differences between women and men, this dichotomous variable was used in the analysis. 

Curriculum group variable. To carry out the descriptive discriminant analysis, the 

majors selected by the students in the dataset had to be grouped. This was a crucial part of 

the analysis, since the composition of the groups determined the canonical structures in the 

DDA. Canonical structures can discriminate between groups only if differences are present 

in the grouping variable, the formation of which is under the control of the researcher. 

The review of the literature showed that there is no standard way of grouping 

academic majors in research and descriptive studies. Rather, various authors take a 

commonsensical approach, grouping majors in ways that are logical, roughly comparable 

from study to study, and that fit their particular data and the purpose of their study. 

A key factor in the formation of the groups for this study was the desire to create 

logical, similarly-sized groups sufficiently large for analysis. The university where this 

study took place offers almost 200 undergraduate majors. The students who matriculated 

by the major capture point selected majors represented by 95 different curriculum codes. 

Some major codes included many more students than others. Eleven of the 95 curriculum 

codes contained 59 percent of the students, while 48 curriculum codes had 3 or fewer 

students. Business management, with 232 students, was by far the largest major. The more 

popular majors unavoidably played a dominant role in the curriculum groups to which they 
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were assigned. Appendix A gives a complete list of the majors chosen by the students in 

the sub-dataset on which the DDA was performed. 

After some consideration, the majors were divided into six groups: applied sciences, 

business, engineering and physical sciences, humanities, life sciences, and social sciences. 

A small number of students (n=32) were dropped from the descriptive discriminant analysis 

because they matriculated to majors in an area (design or non-humanities education) that 

did not fit easily into any of the six groups and would have been too small for analysis if 

made a separate group. Table 3.1 gives the six curriculum groups.                                                        

 
Table 3.1. Curriculum groups of students who matriculated by December sophomore 
year. N=1069. 

Curriculum group Number 
Percent of 
total 

Percent 
female 

Applied Sciences (AS) 186 17.40 47.31    
Business (Bus) 265 24.79 53.96  
Engineering/Physical Sciences (EPS) 157 14.69 31.21    
Humanities (Hum) 223 20.86 74.44    
Life Sciences (LS) 106  9.92 68.87 
Social Sciences (SS) 132 12.35 59.85     
 

 
The applied sciences group included majors in agriculture, natural resources and 

textiles. This group is similar to the agriculture/natural resources group used in other 

studies, but with the addition of textiles. Dominant majors within this group are 

parks/recreation/tourism (n=43) and textile management (n=40). 

The business group included just two curricula, business management (n=232), by 

far the most popular of the majors in the study, and accounting. 

The engineering/physical sciences group included engineering and physical 

sciences, as well as computer science and mathematics. Many studies of academic majors 
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include an engineering/physical sciences group. The various engineering curricula (n=91) 

comprised the majority of the group. 

The humanities group was dominated by communication (n=161). The remainder of 

the group included traditional humanities (n=51) and humanities education (n=11). 

The life sciences group included biological sciences (n=40) and zoology (n=29), as 

well as other majors in various life sciences. 

The social sciences group included the traditional social sciences.  Dominating the 

group were psychology (n=68) and political science (n=27). 

Data Analysis 

The first analysis performed was a multiple linear regression, carried out to 

investigate if career decidedness and the other career decision-making variables measured 

by the Career Decision Profile (self-knowledge, career-knowledge, decisiveness, career-

salience and comfort with career decision status) were predictors of academic major 

decidedness.  SATV, SATM, college GPA, undeclared-choice status, and gender were 

also entered as predictors.  

Multiple linear regression is an analytic procedure that allows a researcher to 

determine the unique individual contributions of multiple independent variables as well 

as the overall effect of the variables considered simultaneously on the prediction of a 

single dependent variable. It does this by computing weighted coefficients (beta weights) 

for each of the predictor variables in the regression equation. Comparison of the 

standardized beta weights determines the relative contributions of the individual 

variables.  
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The second analysis performed was a descriptive discriminant analysis (DDA; 

Huberty, 1994). Discriminant analysis is useful in many social sciences situations 

(Klecka, 1980) and has been used in past studies to distinguish among students selecting 

various majors (Coperthwaite & Knight, 1995; Hu, 1996). In this analysis, decision-

making variables and academic ability variables were used as the discriminating or 

criterion variables. The independent or grouping variable was field of the academic major 

chosen by the student at the major capture point (the end of the first semester of the 

sophomore year).  

DDA is a statistical method closely related to multivariate analysis of variance 

(MANOVA). Like MANOVA, DDA tests for the significance of the differences between 

two or more groups of subjects when compared on multiple variables simultaneously. In 

both DDA and MANOVA, there is a categorical grouping variable and a set of multiple 

continuous variables. In MANOVA, the grouping variable is considered the criterion 

variable while the multiple continuous variables are the independent variables. In DDA, 

the roles of the variables are reversed; the grouping variable is considered the 

independent variable while the multiple continuous variables are criterion variables. 

No causal direction is implied by the DDA. In this analysis, while the categorical 

grouping variable, curriculum group, was technically the independent variable, choice of 

academic major is a complex behavior in which cause and effect intertwine. It is 

impossible to say whether students who choose to major in a particular curriculum 

happen to share certain academic ability and decision-making characteristics or whether 

their particular academic ability and decision-making characteristics cause students to 

major in a certain curriculum.  
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In carrying out a DDA, a MANOVA is computed first to determine if there is a 

relationship between the grouping variable and the outcome variables considered 

simultaneously. If the MANOVA is significant, it produces composites of the multiple 

continuous variables that distinguish the groups. These composites are called canonical 

structures, linear discriminant functions, or vectors. The first canonical structure derived 

is the one that provides the most separation among groups, the second structure provides 

the next most separation, and so forth. The maximum number that may be derived is one 

less than the number of groups in the grouping variable. Within the canonical structure, 

each of the continuous criterion variables has a weight, called a structure r, which is the 

error correlation between the variable and the structure. It indicates the contribution of 

that variable to the structure. Structure r’s may be positive or negative. Those variables 

with the greatest absolute structure r values contribute most to the canonical structure.  

The purpose of DDA is to examine the canonical structures with the goal of 

describing the groups. Unlike predictive discriminant analysis, the purpose of which is to 

predict, based on linear composites, to which group a subject will belong, “The main 

reason for conducting a MANOVA/DDA is to interpret…the resulting variable 

combination(s) that is (are) associated with group differences” (Huberty, 1994, p. 30). 

Descriptive discriminant analysis is thus useful for descriptive and exploratory purposes. 

Before performing a DDA, the researcher computes ANOVAs (analyses of 

variance) for the individual criterion variables. The results of the ANOVAs indicate if the 

criterion variables are univariately related to the independent variable. Variables that are 

not significantly related to the independent variable are dropped from the DDA. 
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Data Collection 

This study consisted of a secondary analysis of previously gathered data. The data 

were gathered by the administration of the Career Decision Profile (CDP) with the two 

appended major-decidedness questions to FYC students in the years 1997 through 2001. 

The CDP, a paper-and-pencil instrument that takes 15-30 minutes to complete, is 

administered during a small-section, 1-credit orientation course that all FYC students are 

required to take (information obtained from personal discussion with FYC official). At 

the discretion of the class instructor, the instrument is administered in class or as 

homework. The surveys are collected and scored, and the data are recorded and stored by 

the FYC. As indicated above, the survey is administered twice, at the beginning of the 

fall semester and the end of the spring semester.  

The grouping variable in the DDA, field of academic major choice, was captured 

at the end of the first semester of the student’s sophomore year. The reason for choosing 

this capture point is that a sizeable portion (48%) of the dataset has chosen a major by 

this time; an earlier major capture point (eg., at the end of the spring semester first year) 

would have yielded a much smaller dataset. A later major capture point (eg., at the end of 

the spring semester sophomore year) would put a considerable amount of time between 

the major capture point and the collection of the decision-making data.  

The field of major choice data and the bio-demographic and academic data were 

obtained from the university’s office of institutional planning and analysis.  

Permissions and Confidentiality 

All data used in the study were pre-existing data and were obtained from 

university sources.  The relevant university officials gave their permission to use all the 
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data that were included in study. Confidentiality of the data was preserved by means of 

the following procedures. The researcher received the raw data files with the names 

removed. In both datasets, the FYC survey data and the university bio-demographic data, 

individuals were identified using university student identification numbers. These ID 

numbers were used to match the survey data to the student bio-demographic data. After 

the matching has occurred, the student ID numbers were discarded. Thus, there was no 

possibility of identifying individuals.  

A request for exemption from administrative review by the Institutional Review 

Board for the Use of Human Subjects in Research under exemption category 4 was 

requested and granted. This category exempts from review research that involves the 

study of existing data when the data is recorded in such a way that prevents subjects from 

being identified.  
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CHAPTER IV 

 RESULTS 

Description of the Data 

 The subjects of this study were students who enrolled as full-time, first-year 

undeclared students in a large, land-grant public university in the Southeast in the years 

1997, 1998, 1999, 2000 and 2001.  

Number. Data from two sources were used to create the dataset for the study. One 

data source was the First Year College of the university in the study, which supplied 

decision-making survey information obtained from students in the spring semesters of 

their first year in college. The other source was the university’s office of planning and 

analysis, which supplied bio-demographic and academic data. The two input datasets 

were merged by means of a common student identification number. Due to missing and 

incorrect identification numbers, not all records could be matched. Also, students who 

did not persist from fall admission to the end of the spring semester of the first year were 

dropped, and students with incomplete survey data were dropped. Therefore, the dataset 

used for the study consisted of students with complete bio-demographic, academic, and 

decision-making survey data and contained 2248 records. This was the dataset that was 

used for the first analysis, the multiple linear regression predicting academic major 

decidedness. 
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In order to conduct the second analysis, the descriptive discriminant analysis, 

students had to have declared a major. The major capture point was set at the middle of 

the sophomore year (December of the first semester). Only students who had 

matriculated to a major by this capture point could be included in this analysis. Students 

who did not matriculate to a major by the major capture point were dropped from the 

descriptive discriminant analysis. In addition, a small number of students (n=32) were 

dropped from the DDA because they matriculated to majors that could not logically be 

grouped with other majors and were too few to constitute their own groups. These 32 

students chose majors in design or non-humanities education. The number of students in 

the subset on which the DDA was conducted was 1069.  

Bio-demographic variables: Gender. The dataset that was used for the multiple 

linear regression included more men than women, and the sub-dataset used for the DDA 

included more women than men. The reasons for the difference are that men had both a 

higher attrition rate from admission to the time of major capture and a lower rate of 

matriculation to majors by the major capture point than women. The variable was 

dummy-coded, with 1=female and 0=male.   

Table 4.1. Gender composition of the total dataset and sub-dataset. 

 
Number 
Men 

Percent 
Men 

Number 
Women 

Percent 
Women 

Total 
Number 

Total dataset (May First 
Year) 1216 54.1 1032 45.9 2248 
Sub-dataset (December 
Sophomore Year) 471 44.0 598 56.0 1069 

  

Bio-demographic variables: Ethnicity. Five ethnic groups were represented in the 

dataset, African American, American Native, Asian, Hispanic, and White. Table 4.2 

gives the ethnic composition of the total dataset and the subset used for the DDA.  
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A significant (p<.0001) chi-square analysis of race by matriculation status showed 

that African Americans were less likely and Whites were more likely to have 

matriculated by the major capture point. This is the reason for the differences in the 

percentages of these ethnicities between the total dataset and the subset. 

Ethnicity was not used in the analyses presented in this study. Ethnicity 

information is given merely to describe the dataset. 

Table 4.2. Ethnic composition of the total dataset and sub-dataset.  

Ethnicity 
Number, 
total dataset 

Percent, total 
dataset 

Number, 
sub-dataset 

Percent, sub-
dataset 

African American  183         8.14     53   4.96    
American Native   22          0.98      8     0.75 
Asian  94          4.18     47    4.40     
Hispanic   33          1.47     15 1.40     
White 1916        85.23     946 88.49    
Total dataset (May first year) n=2248; Sub-dataset (December sophomore year) n=1069 
 
  

Undeclared-choice status. In the total dataset used in the study, the First Year 

College was the first admissions choice of 1760 students (78.3%), while 488 students 

(21.7%), chose the First Year College as their second admissions choice.  In the subset 

that was used for the DDA, 886 students (82.9%) were first-choice FYC students and 183 

(17.1%) were second-choice FYC students. The second-choice students applied for 

admission to a major in another college at the university and accepted admission to the 

First Year College only after being denied admission to their first-choice major. The 

variable was dummy coded, with FYC-first-choice=1 and FYC-second-choice=0.  

Academic variables. Three measures of academic ability and interest were used, 

SAT-verbal score (SATV), SAT-mathematics score (SATM), and college grade point 

average (GPA), captured at the end of the spring semester of the first year. The means 
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and standard deviations of these academic ability variables are given in table 4.3. The 

distributions of the academic variables were all approximately normal. 

Decision-making variables. The First Year College administers the Career 

Decision Profile (CDP; Jones, 1989) survey instrument and its two appended major 

decidedness questions two times, once near the beginning of the fall semester and once 

near the end of the spring semester. Data from the spring administration of the survey 

were utilized in this study. The means and standard deviations of the decision-making 

variables are given in table 4.3. 

The decision-making variable scores used in this study were obtained by 

adding together the survey items that make up each variable, as recommended by the 

author of the CDP (Jones, 1989). Similarly, to obtain the major decidedness score, the 

two major decidedness items were summed. If a respondent did not answer all of the 

items pertaining to a particular variable, a missing value was recorded for that respondent 

for that variable.  Surveys with missing values were dropped from the study. It should be 

noted that while most of the survey items received similar response rates, one survey item 

received a lower number of responses compared to the other survey items in both the fall 

and spring administrations of the survey. The item with the consistently lower response 

rate was item 17 on the survey instrument, one of the items that contributed to the major 

decidedness variable. The alpha coefficients measuring inter-item reliability of the 

decision-making variables are given in table 4.3. All variables showed moderate to high 

inter-item reliability. 

Descriptive statistics. The means and standard deviations for all variables are 

given in table 4.3. Before proceeding to analysis, histograms and boxplots for the seven 
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decision-making variables were obtained (Appendix B). These showed moderate 

skewness with responses tending toward the higher values. This was expected, since the 

survey subjects had participated in a program intended to foster decision-making. 

Because of this non-normality, Spearman’s correlation coefficient was used to determine 

bivariate correlations; Spearman’s method is considered more robust to non-normality 

than other statistical methods for determining bivariate correlations (Hatcher & 

Stepanski, 1994). 

Data Analyses Answering the Research Questions 

Research question 1.  The first research question was, “Are career decision-

making characteristics and academic ability correlated with academic major decidedness 

and is there a difference by gender?” Analysis was carried out using both Spearman’s 

bivariate correlation and multiple linear regression.  

Bivariate correlations. The bivariate correlations are given in table 4.3. They 

revealed that all the decision-making variables were significantly related to major 

decidedness in the expected direction; that is, higher levels of the career decision-making 

variables were correlated with higher levels of major decidedness.  
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Table 4.3. Correlation matrix of decision-making variables, academic ability variables, 
undeclared-choice-status, and gender. N=2248. 

1 =p<.05, 2 =p<.01, 3 = p<.001. N=2248. Cronbach’s alpha coefficients for inter-item reliability on 
the diagonal. 

 

The correlation coefficients for the relationships between major decidedness and 

the other decision-making variables were: career decidedness (.60), self-knowledge (.35), 

career-knowledge (.39), decisiveness (.27), salience (.36) and comfort (.52). The 

strengths of these correlations were in the moderate range. Also, all the career decision-

making variables were significantly correlated with each other. The correlations among 

them were higher than those reported by Jones (1989). 

Significant correlations between major decidedness and SATV and SATM were 

not found. However, SATV and SATM were significantly correlated with career 

decidedness, decisiveness, and career-salience, all in the negative direction: the higher the 

SATV and SATM scores, the lower those decision-making scores and vice versa. Though 

these correlations were significant, all of the coefficients for these correlations were low, 

ranging from -.17 to -.08. College GPA was significantly correlated in the positive 

direction with major decidedness, self-knowledge, comfort, SATV and SATM; 

  Variable     Mean SD 1 2 3 4 5 6 7 8 9 10 11 

1 
 Major 
decidedness   7.459075 1.730667 (.89)           

2 
 Career 
decidedness   12.55738 3.029494 0.603 (.82)          

3 
 Self 
knowledge    15.19840 5.736908 0.353 0.333 (.85)         

4 
 Career 
knowledge  15.49377 4.808200 0.393 0.413 0.623 (.78)        

5  Decisiveness 16.07874 5.346268 0.273 0.303 0.353 0.353 (.85)       
6  Salience     19.31139 3.833543 0.373 0.503 0.333 0.393 0.303 (.69)      
7  Comfort      11.59119 3.113868 0.523 0.653 0.373 0.403 0.353 0.333 (.73)     
8 SATV 556.3879 65.22656 0.03 -0.113 0.04 0.02 -0.083 -0.113 -0.02     
9 SATM 577.0374 65.25179 0.00 -0.083 0.01 0.01 -0.083 -0.173 -0.02 0.333    
10 College GPA 2.87764 0.6001 0.153 0.04 0.051 0.03 -0.062 0.02 0.071 0.203 0.163   
11 Choice-status   -0.062 -0.143 -0.062 -0.03 -0.103 -0.113 -0.13 0.223 0.133 0.183  
12 Gender   0.02 -0.01 0.01 0.03 -0.153 0.153 -0.03 0.03 -0.193 0.223 0.133 
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correlation coefficients ranged from .20 to .05. It was negatively correlated with 

decisiveness (-.06). 

Undeclared-choice-status was significantly correlated in the negative direction 

with all of the decision-making variables except career-knowledge. This was expected, 

since choice-status was dummy-coded undeclared-first-choice = 1; therefore, this finding 

showed that the undeclared-first-choice students had significantly lower scores on these 

decision-making variables than the second-choice students. Choice-status was 

significantly positively correlated with the academic variables. This was also expected. 

Gender (female=1) was not correlated with five of the decision-making variables. 

It was correlated with decisiveness and career-salience. Men were found to be 

significantly more decisive than women, and women were significantly more career-

salient than men. Both of these correlations were relatively weak (.15). Gender was also 

significantly correlated with two of the academic variables; men were significantly higher 

on SATM (.19); women were significantly higher on college GPA (.22). Women were 

significantly more likely to have undeclared-first-choice status (.13). 

Multiple linear regression. Using multiple regression, major decidedness scores 

were then regressed on the linear combination of career decidedness, self-knowledge, 

career-knowledge, decisiveness, career-salience, comfort, SATV, SATM, college GPA, 

undeclared-choice-status, and gender. The equation containing these variables accounted 

for 44.5% of the variance in major decidedness, F (11, 2236) = 162.99, p < .0001, 

adjusted R-square = .442. For three of the variables, SATM, undeclared-choice-status, 

and gender, the probability that the t-value was not different from zero was more than 

.05; thus the null hypothesis that these variables did not add significantly to the model 
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could not be rejected. With these non-significant variables removed, the equation 

containing the remaining eight variables accounted for 44.5% of the variance in major 

decidedness, F (8, 2239) = 224.03, p < .0001, adjusted R-square = .443.  

Uniqueness indices were computed for each of the significant variables. A 

predictor’s uniqueness index is the percentage of the variance in the dependent variable 

that is accounted for by that predictor, above and beyond the variance accounted for by 

the other predictors (Hatcher & Stepanski, 1994). The F-value for the uniqueness index 

of decisiveness, the variable with the lowest uniqueness index, was computed. This F-

value was 5.242, which, with (1, 2239) degrees of freedom, was significant at the .05 

level. Hence, all the uniqueness indices were statistically significant at least at that level. 

The uniqueness indices thus provided further evidence that each of the predictor variables 

added significantly to the prediction of major decidedness.  

Table 4.4 gives the standardized regression coefficients, t-values, probabilities of 

t, and uniqueness indices for the eight variables that remained in the model. 

 
Table 4.4. Standardized regression coefficients, t-values and uniqueness indices for 
multiple linear equation regressing major decidedness on eight variables. N=2248. 
  
Variable STB t-

value 
Pr > \t\ Unique-

ness 
Index 

Career decidedness 0.41382  18.62 <.0001 .0860 
Self-knowledge 0.07408   3.60 0.0003 .0032 
Career-knowledge 0.06935   3.28 0.0010 .0027 
Decisiveness 0.04032   2.29 0.0222 .0013 
Salience 0.08384   4.56 <.0001 .0052 
Comfort 0.16515   7.59 <.0001 .0143 
GPA 0.08617   5.34 <.0001 .0051 
SATV 0.05137   3.15 0.0017 .0025 
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These results showed that each of the eight predictors added significantly to 

the prediction of major decidedness. The model’s adjusted R-square value of .443 

indicated that together these predictors accounted for a large proportion, though less than 

half, of the variance in major decidedness. In addition, all of the predictor variables were 

positively associated with major decidedness; higher scores on the predictors resulted in a 

higher score on major decidedness. Career decidedness, with a standardized regression 

coefficient (beta weight) of .41, a t-value of 18.62, and a uniqueness index of 8.6 %, was 

the most influential predictor.  

While the uniqueness indices showed that each variable made a unique 

individual contribution, the model was examined for multicollinearity as well. 

Multicollinearity occurs in multiple regression when regressors are nearly linear 

combinations of other regressors. A model’s condition index indicates the extent of 

multicollinearity. When the condition index is around 10, possible weak dependencies 

may affect regression estimates, and a condition index of over 100 indicates a fair amount 

of numerical error (Belsey, Kuh & Welsch, 1980, as cited in SAS/STAT User’s Guide, 

1999). In social science research, multicollinearity is not uncommon, for researchers 

often want to examine the behavior of predictor variables that are closely related or 

overlapping  (Agresti & Finlay, 1997).  

Such was the case in this study. Jones’s (1989) three-dimensional model of 

career decision-making includes a reasons dimension comprising self-knowledge, career-

knowledge, decisiveness, and career-salience. Jones postulated that these were underlying 

reasons for another of the dimensions in his model, career decidedness. Thus, some 

multicollinearity between the four reasons and career decidedness was expected. 
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Similarly, the academic ability variables SATV, SATM, and GPA were expected to be 

somewhat redundant. However, to leave any of these possibly collinear variables out of 

the model would result in a loss of valuable information in an exploratory study, and they 

were therefore included. 

The condition index for the equation with eight predictors was 40.4, indicating 

substantial multicollinearity. Working from the bottom up to create a model with low 

multicollinearity, a one-variable model was constructed, regressing major decidedness on 

career decidedness, the strongest variable in the eight-variable model. The equation with 

the single predictor career decidedness accounted for 37.5% of the variance in major 

decidedness, F (1, 2246) = 1349.60, p < .0001, adjusted R-square = .375. The condition 

index of this model was 8.4, indicating no multicollinearity (as there could not be in a one 

variable model). An F-test of the difference between the R-square values of the eight-

variable model and the one-variable model showed that they were significantly different 

at the .001 level. However, clearly career decidedness by itself predicted a substantial 

amount of the variance in major decidedness. 

Each of the remaining variables was then tried singly with career decidedness 

to build a two-variable model with an R-square value higher than the one-variable model 

and low multicollinearity. The variable that created the equation with the highest R-

square value was also the same variable that produced the lowest condition index. This 

variable was self-knowledge. The equation containing the two variables career 

decidedness and self-knowledge accounted for 40.4% of the variance in major 

decidedness, F (2, 2245) = 761.42, p < .0001, adjusted R-square = .404.  The 

standardized parameter estimates were .562 for career decidedness and .177 for self-
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knowledge. The condition index of this equation was 10.2, indicating minimal 

multicollinearity.  F-tests of the differences between the R-square values of the eight-

variable model, the one-variable model, and the two-variable model showed each to be 

significantly different from the others at the .001 level. 

Attempts to add more variables to the two-variable model produced equations 

with condition indices of more than 10, so these were not pursued. Working from the 

other end, beginning with the eight-variable model, collinearity diagnostics indicated that 

the variable which contributed most to the multicollinearity in the model was SATV. 

With that variable removed from the model, the condition index fell to 24 (compared to 

40.4 for the full eight-variable model). The equation without SATV accounted for 44.2% 

of the variance in major decidedness, F (7, 2240)= 243.61, p < .0001, adjusted R-square 

= .440. An F-test determined that this R-square value was significantly different from the 

R-square value of the eight-variable model at the .01 level.  

Table 4.5 summarizes the differences among the various models that were 

investigated. As the table and the preceding discussion indicate, career decidedness by 

itself predicted a large portion of the variance in major decidedness. However, adding 

additional career decision-making and academic variables explained significantly more of 

the variance in major decidedness. Uniqueness indices revealed that each significant 

variable added individually to the prediction of major decidedness. But determining the 

actual contributions of the individual variables was clouded by multicollinearity in the 

model.  
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Table 4.5. Comparison of R-square values and condition indices of four models 
predicting major decidedness. 
Number of 
variables in 
the model  Names of variables  R-square 

Adjusted  
R-square 

Condition 
index 

8 

career decidedness, self-
knowledge, career-knowledge, 
decisiveness, salience, comfort, 
GPA, SATV 0.445 0.443 40.4 

7 

career decidedness, self-
knowledge, career-knowledge, 
decisiveness, salience, comfort, 
GPA 0.442 0.440 24.0 

2 
career decidedness, self-
knowledge 0.404 0.404 10.2 

1 career decidedness 0.375 0.375 8.4 
 

Differences by grade point average.  The finding that, of the academic ability 

variables, GPA was the strongest predictor and the only one bivariately correlated with 

major decidedness was not surprising, given that many of the majors at the university 

where this study was performed impose GPA restrictions on students matriculating to the 

major. To examine further the effects of college GPA on major decidedness, the dataset 

was divided into three groups by grade point average. The low GPA group included 

students with GPAs of less than 2.0. The middle GPA group included students with 

GPAs between 2.0 and 2.99. The high GPA group included students with GPAs of 3.0 or 

above. Table 4.6 gives the distribution of students in these GPA groups. 

 
Table 4.6. Distribution of students by GPA group. N=2248. 
Grade Point Average Number  Percent  
0-1.99 (low) 192 8.54 
2.0-2.99 (middle) 1067 47.46 
3.0-4.0 (high) 989 43.99 

 

The boundaries between these three groups represent important institutional 

dividing lines for students attempting to matriculate to majors. At the university where 
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this study was done, a 2.0 GPA is required to matriculate to virtually any major. 

Therefore, students with a GPA below 2.0 are adversely impacted in their major decision-

making, because no major at the university is open to them. Conversely, almost all 

majors at this particular university are open to students with GPAs of 3.0 or better. 

Therefore, students with GPAs above 3.0 can make their major decision without concern 

that their GPA will hamper their matriculation. Thus students in the middle group, with 

GPAs between 2.0 and 2.99, are most likely to consider GPA when deciding on their 

major. 

Spearman’s correlation coefficients were computed for the decision-making 

variables, the academic ability variables, gender, and undeclared-choice-status of the 

three GPA groups. With a few exceptions, the same correlations were significant in the 

three GPA groups as in the total dataset.  However, there was a difference with regard to 

the correlation of major decidedness and grade point average. For the lowest and the 

highest GPA groups, GPA was not significantly correlated with major decidedness, while 

for the middle group, GPA and major decidedness were correlated at the p<.0001 level of 

significance.  

Multiple regression models for the three GPA groups produced similar results. 

The model was significant at the p <.0001 level for all three groups, but it performed best 

for the middle GPA group. For the low GPA group, the equation with eight predictor 

variables accounted for 40.1% of the variance in major decidedness, F (8, 183) = 15.29, p  

< .0001, adjusted R-square = .374. The condition index of this model was 45.0. The 

standardized parameter estimates and t-values for the eight-variable model for the low 

GPA group are given in table 4.7. 
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Table 4.7. Low GPA group: Standardized regression coefficients and t-values for 
multiple linear equation regressing major decidedness on eight variables. N=192. 
Variable STB t-value Pr > \t\ 
Career decidedness 0.39523 5.11 <.0001 
Self-knowledge 0.07137 0.92 0.3600 
Career-knowledge -0.14921 -1.86 0.0646 
Decisiveness 0.07503 1.19 0.2371 
Salience 0.19987 2.98 0.0032 
Comfort 0.21076 2.79 0.0059 
GPA 0.04542 0.77 0.4430 
SATV 0.06505 1.12 0.2639 
 

For the middle GPA group, the equation with eight predictor variables accounted 

for 48.8% of the variance in major decidedness, F (8, 1058) = 126.24, p < .0001, adjusted 

R-square = .485. The condition index of this model was 49.9. The standardized parameter 

estimates and t-values for the eight-variable model for the middle GPA group are given in 

table 4.8. 

Table 4.8. Middle GPA group: Standardized regression coefficients and t-values for 
multiple linear equation regressing major decidedness on eight variables. N=1067. 
Variable STB t-value Pr > \t\ 
Career decidedness 0.43172 13.89 <.0001 
Self-knowledge 0.11668 4.02 <.0001 
Career-knowledge 0.09289 3.15 0.0017 
Decisiveness 0.02182 0.86 0.3883 
Salience 0.04535 1.75 0.0798 
Comfort 0.17517 5.64 <.0001 
GPA 0.08272 3.74 0.0002 
SATV 0.03118 1.40 0.1630 

 

For the high GPA group, the equation with eight predictor variables accounted for 

41.0% of the variance in major decidedness, F (8, 980) = 84.96, p < .0001, adjusted R-

square = .405. The condition index of this model was 54.6. The standardized parameter 

estimates and t-values for the eight-variable model for the high GPA group are given in 

table 4.9. 
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Table 4.9. High GPA group: Standardized regression coefficients and t-values for 
multiple linear equation regressing major decidedness on eight variables. N=989. 
Variable STB t-value Pr > \t\ 
Career decidedness 0.40959 11.56 <.0001 
Self-knowledge 0.02782 0.88 0.3800 
Career-knowledge 0.08818 2.68 0.0075 
Decisiveness 0.04878 1.80 0.0723 
Salience 0.09824 3.38 0.0008 
Comfort 0.15420 4.59 <.0001 
GPA -0.00710 -0.29 0.7755 
SATV 0.07135 2.81 0.0050 

 

Comparison of these findings showed that, as stated above, the model performed 

best for the middle GPA group. For the middle group, the R-square value of the model 

was higher than for either the low or the high GPA group, and it was also higher than the 

R-square value for the model using the total dataset. The middle GPA group was the only 

one of the three GPA groups in which GPA contributed significantly to explaining the 

variance in major decidedness. However, relatively high condition indices for all three 

models indicate the presence of multicollinearity among the predictors. 

In summary, then, the answer to the first research question, “Are career decision-

making characteristics and academic ability correlated with academic major decidedness 

and is there a difference by gender,” is yes, and no. The preceding analyses showed that 

career decision-making variables, especially career decidedness, are correlated with 

major decidedness, accounting for about 40% of the variance in major decidedness. 

However, no differences by gender were found. 

Research question 2.  The second research question of this study was, “Do 

decision-making characteristics and academic ability differ for groups of students 

depending on the academic major to which students matriculate and is there a difference 

by gender?” Analysis was carried out using both analysis of variance and descriptive 
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discriminant analysis. These analyses made use of the sub-set of the total dataset 

consisting of those students who had matriculated to a major by the major capture point. 

Analysis of variance. In order to answer research question 2, analyses of variance 

(ANOVAs) using a one-way, between-groups design were first carried out. The 

independent variable of the ANOVAs was the curriculum group of the student’s chosen 

major. The criterion variables were the decision-making variables career decidedness, 

self-knowledge, career-knowledge, decisiveness, salience, comfort, and major 

decidedness and the academic ability variables SATV, SATM and college GPA. The 

purpose of the ANOVAs was to determine if the criterion variables differed individually 

depending on the student’s curriculum group. 

Significant effects for curriculum group were found for each of the academic 

ability variables. Not all of the decision-making variables proved significant. Significant 

effects for curriculum group were found for career decidedness, salience, comfort, and 

major decidedness, but not for self-knowledge, career-knowledge, and decisiveness. 

Table 4.10 gives the F values and associated probabilities of the 10 criterion variables. 

 
Table 4.10. Results of ANOVAs for curriculum group. N=1069, df = 5, 1063 
Variable F value Pr>F 
SATV 11.21 <.0001 
SATM 21.10 <.0001 
GPA 17.89 <.0001 
Career decidedness 4.88 0.0002 
Self-knowledge 0.55 0.7386 
Career-knowledge 0.36 0.8738 
Decisiveness 0.82 0.5347 
Salience 2.44 0.0326 
Comfort 4.15 0.0010 
Major decidedness 4.22 0.0008 
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Next, to investigate differences by gender, the dataset was split by gender and 

ANOVAs were computed again. These analyses showed that gender differences did exist. 

The decision-making variables comfort and major decidedness were not significantly 

related to curriculum group for men, but they were significantly related to curriculum 

group for women, while salience was significantly related to curriculum group for men 

but not for women. Table 4.11 gives the results of the ANOVA for men and women. 

 
Table 4.11.  Results of ANOVAs for curriculum group, dataset divided by gender. 
 Males, n=471 df 5, 465 Females, n=598 df 5, 592 
Variable F value Pr>F F value Pr>F 
SATV 6.54 <.0001 6.11 <.0001 
SATM 8.92 <.0001 8.26 <.0001 
GPA 12.49 <.0001 7.75 <.0001 
Career decidedness 4.11 0.0012 2.41 0.0357 
Self-knowledge 0.42 0.8345 1.99 0.0776 
Career-knowledge 0.55 0.7369 0.93 0.4577 
Decisiveness 1.38 0.2294 0.83 0.5253 
Salience 3.26 0.0066 1.50 0.1878 
Comfort 1.85 0.1022 3.42 0.0047 
Major decidedness 1.58 0.1649 3.57 0.0034 
 

Tables 4.12 and 4.13 give the group means for men and women, respectively, of 

the criterion variables for the six curriculum groups. Tukey’s HSD test was carried out to 

see which differences among curriculum groups were significantly different. Tables 4.14 

and 4.15 give the pairwise significant differences (p < .05) for the criterion variables for 

men and women, respectively. Variables that were not significantly related to curriculum 

group are omitted from these tables. 
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Table 4.12. Group means of criterion variables for curriculum groups, male dataset. 
Group N SATV SATM GPA CareerDecid Salience 
AS 98 539.80 577.65 2.76 13.14 19.15 
Bus 122 557.13 589.75 3.20 12.74 18.65 
EPS 108 567.13 627.69 3.18 13.61 19.69 
Hum 57 587.54 589.65 2.93 12.18 17.44 
LS 33 546.97 573.03 3.17 14.24 19.94 
SS 53 586.79 582.26 3.09 12.91 18.49 
AS=Applied Sciences, Bus=Business, EPS=Engineering/Physical Sciences, Hum=Humanities, LS=Life 
Sciences, SS=Social Sciences 
 
 
Table 4.13. Group means of criterion variables for curriculum groups, female dataset. 
Group N SATV SATM GPA CareerDecid MajDecid Comfor 
AS 88 542.27 556.59 3.00 12.89 7.86 12.20 
Bus 143 546.78 568.53 3.27 12.41 7.55 10.90 
EPS 49 563.47 618.78 3.44 13.04 7.82 11.96 
Hum 166 576.69 559.16 3.23 12.84 8.02 12.03 
LS 73 570.55 566.85 3.27 13.32 8.34 12.01 
SS 79 576.84 559.62 3.19 11.92 7.62 11.18 
AS=Applied Sciences, Bus=Business, EPS=Engineering/Physical Sciences, Hum=Humanities, LS=Life 
Sciences, SS=Social Sciences  
 
 
Table 4.14.  Pairwise significant differences between group means, male dataset. N= 471. 
(The curriculum group with the higher mean is given first.) 
Variable Significant differences 
SATV Hum/Bus Hum/LS Hum/AS SS/AS EPS/AS  
SATM EPS/Bus EPS/Hum EPS/SS EPS/AS EPS/LS  
GPA Bus/Hum Bus/AS EPS/Hum EPS/AS LS/AS SS/AS 
Career Decid LS/Bus LS/Hum EPS/Hum    
Salience LS/Hum EPS/Hum     
AS=Applied Sciences, Bus=Business, EPS=Engineering/Physical Sciences, Hum=Humanities, LS=Life 
Sciences, SS=Social Sciences 
 
 
 
Table 4.15. Pairwise significant differences between group means, female dataset. 
N=598. (The curriculum group with the higher mean is given first.)  
Variable Significant differences 
SATV SS/Bus SS/AS Hum/Bus Hum/AS   
SATM EPS/Bus EPS/LS EPS/SS EPS/Hum EPS/AS  
GPA EPS/Hum EPS/SS EPS/AS Bus/AS LS/AS Hum/AS 
Career Decid LS/SS      
Major Decid LS/SS LS/Bus     
Comfort AS/Bus Hum/Bus     
AS=Applied Sciences, Bus=Business, EPS=Engineering/Physical Sciences, Hum=Humanities, LS=Life 
Sciences, SS=Social Sciences 
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The preceding analyses of variance showed that decision-making characteristics 

and academic ability differed for students depending on their curriculum group and that 

there were differences by gender. The academic ability variables were more strongly 

related to curriculum group than were the decision-making variables. Examination of the 

pairwise comparisons of significant group differences in tables 4.14 and 4.15 showed 

strong differences between curriculum groups with regard to the academic ability 

variables. In general, the academic ability variables behaved similarly for men and 

women. For both genders, the engineering/physical sciences group had significantly 

higher SATM than all other curriculum groups. For both genders, the humanities and 

social sciences groups had higher SATV than the business and applied sciences group; 

but in addition, among men, the engineering/physical sciences group had higher SATV 

than the applied sciences group and the humanities group had higher SATV than the life 

sciences group. The picture was more complicated with regard to GPA; the business and 

engineering/physical sciences groups tended to have higher GPAs and the applied 

sciences group tended to have lower GPAs in both genders, but there were other pairwise 

differences as well.  

Further examination of tables 4.14 and 4.15 showed that there were fewer 

significant differences among the groups with regard to the decision-making variables 

than the academic ability variables. Only two of the decision-making variables, career 

decidedness and salience, were significantly related to curriculum group for men, and 

only three, career decidedness, major decidedness, and comfort, were significantly related 

to curriculum group for women. For men, the curriculum groups that had significantly 

higher career decidedness and salience scores were life sciences and engineering/physical 
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sciences and the curriculum groups that had significantly lower career decidedness and 

salience scores were humanities and business. For women, the curriculum group with 

significantly higher career decidedness and major decidedness scores was life sciences 

and the groups with significantly lower scores on these variables were social sciences and 

business. For women, the applied sciences and humanities groups had significantly 

higher scores on the comfort variable, while the business group had significantly lower 

scores on the comfort variable.  

Descriptive discriminant analysis. Analysis of variance was useful for examining 

how the independent variable (in this case, curriculum group) impacted each criterion 

variable separately. However, with behavior as complex as student major choice, it is 

likely that variables interact in complex ways. To explore the effect of curriculum group 

on the criterion variables simultaneously, a descriptive discriminant analysis was carried 

out. The independent variable for the DDA, as for the ANOVAs, was the curriculum 

group of the student’s chosen major. The criterion variables were, again, decision-making 

variables and academic ability variables. Because the ANOVAs had shown some of the 

decision-making variables not to be significantly related to curriculum group, these 

variables were dropped from the DDA. Additionally, the ANOVAs had shown gender to 

be significantly related to curriculum group, so the dataset was again split by gender for 

the DDA. 

The first step in carrying out the DDA was to compute a MANOVA (multivariate 

analysis of variance) for curriculum group for each gender. For the male dataset, the 

result of the MANOVA using the five variables that were significantly related to 

curriculum group (SATV, SATM, GPA, career decidedness, and salience) revealed a 
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significant multivariate effect, Wilks’ lambda = .71, F (25, 1714) = 6.50; p < .0001. Four 

significant (p < .05) canonical structures were found, accounting for a cumulative 99.8% 

of the differences between groups. The effect size (tau-square) of the Wilks’ lambda was 

.0820594.  

The result of the MANOVA using the six variables that were significantly related 

to curriculum group (SATV, SATM, GPA, career decidedness, comfort, major 

decidedness) for the female dataset revealed a significant multivariate effect, Wilks’ 

lambda = .78, F (30, 2350) = 4.89; p < .0001. Three significant (p < .05) canonical 

structures were found, accounting for a cumulative 91.8% of the differences between 

groups. The probability of the F-value of the fourth structure, which would have brought 

the cumulative differences between groups explained to 99.0%, was .0597, narrowly 

missing significance. To improve the model for the female dataset so that it would 

account for a greater percentage of the differences between groups, the weakest of the 

variables, career decidedness, was dropped. This reduced model using the variables 

SATV, SATM, GPA, major decidedness, and comfort revealed a significant multivariate 

effect, Wilks’ lambda = .79, F (25, 2185.8) = 5.71; p < .0001. This model found four 

significant (p  < .05) canonical structures which accounted for a cumulative 99.1% of the 

differences between groups. The effect size (tau-square) of the Wilks’ lambda was 

.0572278. 

While each of the models produced statistically significant results, accounting for 

more than 99% of the differences between groups, the Wilks’ lambda values of .71 and 

.79 were high, indicating that the curriculum groups were not well separated from each 

other. “Values of lambda which are near zero denote high discrimination….As lambda 
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increases towards its maximum value of 1.0, it is reporting progressively less 

discrimination” (Klecka, 1980, p. 39). In other words, characteristics of students in 

different curriculum groups overlapped, making it difficult to separate groups cleanly.  

To test the ability of these models to discriminate between groups, two 

resubstitution tests, using the nearest neighbor method, were carried out for each of the 

male and female models (Klecka, 1980). The first resubstitution test involved 

resubstituting the same data. The results showed a total error rate for the male dataset of 

.53 and a total error rate for the female dataset of .55. The second set of resubstitution 

tests used data from students who had not matriculated to a major by the fall sophomore 

year major capture point, but who chose a major subsequently. (These were the same data 

used to help establish validity of the major decidedness variable.) These tests had an error 

rate of .52 for the male dataset and .57 for the female dataset. These results, showing that 

the models correctly classified about half of the test data in both tests, indicated 

moderate, consistent ability of the models to correctly discriminate among the groups. 

Complete results of the resubstitution tests are given in Appendix C.  

After computing the MANOVA for each gender showing that curriculum group 

had a significant multivariate effect on the criterion variables simultaneously, the next 

step of the descriptive discriminant analysis was to examine the significant canonical 

structures found by the MANOVAs. Tables 4.16 and 4.17 give the four significant 

canonical structures for each gender. These were the structures that provided significant 

separation among groups, while being uncorrelated with each other. 

 The first (leftmost) column of tables 4.16 and 4.17 gives the number of the 

canonical structure (I, II, III or IV), a brief descriptive label, the proportion of the 
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separation among groups that the structure explains, and the associated eigenvalue of the 

proportion. As noted above, these proportions sum to 99.8% for the male dataset and 

99.1% for the female dataset. The middle column of tables 4.16 and 4.17 gives the 

criterion variables that contributed significantly to the MANOVA. The last column 

presents the structure r of each of the variables in the canonical structure. Following 

Huberty (1994), the pooled within structure r values were used. The structure r, which is 

the error correlation between the variable and the structure, indicates the strength of the 

contribution of the variable to the structure. Structure r’s can be positive, indicating a 

positive correlation to the structure, or negative, indicating a negative correlation. Larger 

absolute structure r values indicate greater influence of the variable within the structure. 

 
Table. 4.16.  Significant canonical structures of the MANOVA, Male dataset. N=471. 

Structure  Variable Structure r 
SATV -.012 
SATM .589 
GPA .698 
Career decidedness .307 

I 
High SATM/High GPA 

  
Explains 48.91%  

Eigenvalue = .1746 
Salience .299 

   SATV .597 
SATM -.089 
GPA .680 
Career decidedness -.309 

II 
High SATV/High GPA 

  
Explains 28.17% 

 Eigenvalue = .1006 
Salience -.342 

 SATV .743 
SATM .745 
GPA -.210 
Career decidedness -.202 

III 
High SATV/High SATM 

 
Explains 16.66% 

 Eigenvalue = .0595 
Salience -.206 

 SATV .275 
SATM -.268 
GPA -.078 
Career decidedness .855 

IV 
High Decision-making Scores 

 
Explains 6.03% 

Eigenvalue = .0215 
Salience .465 
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Table. 4.17.  Significant canonical structures of the MANOVA, Female dataset. N=598. 

Structure  Variable Structure r 
SATV -.317 
SATM .658 
GPA .415 
Comfort -.144 

I 
High SATM/High GPA 

  
Explains 51.03% 

Eigenvalue = .1251 
Major decidedness -.192 

   SATV .719 
SATM .340 
GPA .815 
Comfort -.014 

II 
High SATV/High GPA 

  
Explains 26.23% 

Eigenvalue = .0643 
Major decidedness .235 

 SATV .234 
SATM .394 
GPA -.141 
Comfort .803 

III 
High Decision-making Scores 

 
Explains 16.00% 

Eigenvalue = .0392 
Major decidedness .611 

 SATV .498 
SATM .351 
GPA -.102 
Comfort -.146 

IV 
Low Major Decidedness Score 

 
Explains 5.80% 

Eigenvalue = .0142 
Major decidedness -.716 

 

For the male dataset, table 4.16 shows that the first (and strongest) canonical 

structure was dominated by two variables, GPA and SATM, hence the label given to the 

structure, “High SATM/High GPA.”  GPA had a structure r of .698 and SATM had a 

structure r of .589. Career decidedness and salience also contributed positively to the first 

structure, .307 and .299, respectively. SATV played a negligible role, -.012.  

The second canonical structure for men was dominated, like the first, by high 

GPA (.680), as well as by high SATV (.597). Hence the label given to this structure was  

“High SATV/High GPA.” The influence of SATM was negligible and negative (-.089). 
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Career decidedness and salience had structure r’s similar in magnitude to those of the 

first canonical structure (-.309 and -.342, respectively), but in the opposite direction.  

The third structure for men was dominated equally and positively by SATM 

(.745) and SATV (.743). GPA (-.210), career decidedness (-.202), and salience (-.206) 

were all negative. Thus, this structure was labeled “High SATV/High SATM.” 

Finally, the fourth (and weakest) canonical structure for men was dominated by 

the two career decision-making variables, career decidedness (.855) and salience (.465). 

SATV also contributed positively (.275), while SATM and GPA contributed negatively  

(-.263 and -.078, respectively).  This structure was labeled “High Decision-making 

Scores.”  

Turning to the female dataset (table 4.17), in the first and strongest canonical 

structure the dominant variables were SATM (.658) and GPA (.415). The other variables, 

SATV, major decidedness, and comfort, were negative (-.317, -.144, and -.192, 

respectively). This structure was labeled “High SATM/High GPA.” 

 In the second canonical structure for women, the dominant variables were GPA 

(.815), and SATV (.719). SATM (.340) and major decidedness (.235) were also positive 

in this structure, while comfort was negative (-.014). The label given to this structure was 

“High SATV/High GPA.” 

The third canonical structure for women was dominated by career decision-

making variables comfort (.803) and major decidedness (.611). SATM (.394) and SATV 

(.234) were also positive influences in the structure. GPA was the only negative influence 

(-.141). This structure was labeled “High Decision-making Scores.” 
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The fourth (and weakest) canonical structure in the female dataset was dominated 

by major decidedness with a negative structure r of -.716. SATV (.498) and SATM (.351) 

were also influential and positive. GPA (-.102) and comfort (-.146) contributed 

negatively and negligibly. The label given to this structure was “Low Major Decidedness 

Scores.” 

Tables 4.16 and 4.17 showed that for both women and men, the strongest 

canonical structure was dominated by high SATM and high GPA. In other words, for 

both genders, a high SATM/high GPA canonical structure accounted for about half (49% 

in the male dataset, 51% in the female dataset) of the differences among the curriculum 

groups found by the MANOVA. Also, for both genders the second strongest canonical 

structure, accounting for just over a quarter of the separation among curriculum groups 

(28% in the male dataset, 26% in the female dataset) was dominated by high SATV and 

high GPA. 

The weaker canonical structures differed for the two genders. For men, the third 

canonical structure, accounting for 17% of the separation among groups, was dominated 

by high SATV and high SATM, and the fourth canonical structure, accounting for 6% of 

the separation among groups, was dominated by high scores on the two decision-making 

variables, career decidedness and salience. For women, the third canonical structure, 

accounting for 16% of the separation among curriculum groups, was dominated by high 

scores on the two decision-making variables, comfort and major decidedness. The fourth 

and weakest canonical structure for women, accounting for 6% of the separation among 

groups, was dominated by low scores on the major decidedness variable. 
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It was also informative to examine the behavior of the criterion variables across 

the four male and four female canonical structures. The contributions of the significant 

criterion variables to the eight canonical structures are summarized in Appendix D.  

 After analyzing the content of the canonical structures, the next step of the DDA 

was to examine the associations between the curriculum groups and the canonical 

structures for each gender. Tables 4.18 and 4.19 give the means of the six curriculum 

groups on each of the four structures for the two genders. These means indicate the 

strength of the association of the curriculum group with the structure. Group means on 

the canonical structures may be positive or negative; means of larger absolute value 

indicate stronger association.   
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Table. 4.18.  Curriculum group means on the canonical structures, male dataset. N=471. 

Structure Curriculum Group 
Group mean 
on structure 

Applied Sciences -.4246 
Business .1291 
Engineer/Phys Sciences .6039 
Humanities -.5473 
Life Sciences  .1870 

 
I 

HighSATM/ 
High GPA 

Social Sciences -.2706 
   

Applied Sciences -.4991 
Business .2278 
Engineer/Phys Sciences -.1611 
Humanities .2602 
Life Sciences  .0448 

 
II 

High SATV/ 
High GPA 

 

Social Sciences .4191 
   

Applied Sciences -.0769 
Business -.2247 
Engineer/Phys Sciences .2377 
Humanities .3472 
Life Sciences  -.4751 

 
III 

High SATV/  
High SATM 

Social Sciences .0976 
   

Applied Sciences -.0145 
Business -.1701 
Engineer/Phys Sciences .0219 
Humanities -.0460 
Life Sciences  .3500 

 
IV 

High 
Decision-making 

Scores 
 

Social Sciences .2055 
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Table. 4.19.  Curriculum group means on the canonical structures, female dataset. N=598. 

Structure Curriculum Group 
Group mean 
on structure 

Applied Sciences -.0922 
Business .2905 
Engineer/Phys Sciences .9080 
Humanities -.2900 
Life Sciences  -.1101 

 
I 

HighSATM/ 
High GPA 

Social Sciences -.2762 
   

Applied Sciences -.5492 
Business -.0772 
Engineer/Phys Sciences .2227 
Humanities .1647 
Life Sciences  .2137 

 
II 

High SATV/ 
High GPA 

 

Social Sciences .0699 
   

Applied Sciences .1947 
Business -.2808 
Engineer/Phys Sciences .3130 
Humanities .0628 
Life Sciences  .1306 

 
III 

High 
Decision-making 

Scores 

Social Sciences -.1554 
   

Applied Sciences .0019 
Business -.0593 
Engineer/Phys Sciences .1315 
Humanities .0195 
Life Sciences  -.2321 

 
IV 

Low Major  
Decidedness 

Score 
 

Social Sciences .1972 
 
 

What tables 4.18 and 4.19 provide, in essence, are 48 (six curriculum groups by 

four canonical structures by two genders) composite descriptions of students, based on 

their academic ability characteristics, decision-making characteristics, and chosen 

curriculum group. All of these composite descriptions are valid, but the group means 

indicate that some association of groups with the canonical structures are stronger and 

some are weaker. The following paragraphs give brief descriptions of the six curriculum 
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groups in terms of the composites produced by the DDA. For the sake of brevity and 

clarity, only the stronger associations (group means with absolute values of .20 or above) 

are referenced in these discussions. Also, it is important to keep in mind that, although in 

the following paragraphs the canonical structures are referred to primarily by their 

dominant variables, the weaker variables also contributed significantly to the structures. 

Engineering/physical sciences. According to the DDA, the engineering/physical 

sciences group was most distinct from the other curriculum groups in the study. For both 

genders, the strongest association in the study was between the first (and strongest) 

canonical structure (“High SATM/High GPA”) and the engineering/physical sciences 

group. This association was stronger for women (.91) than for men (.60). Quite strong 

associations were also found for women in the engineering/physical sciences group with 

the second structure (“High SATV/High GPA”, .22) and the third structure (“High 

Decision-making Scores”, .31).  For men, the engineering/physical sciences group was 

also quite strongly associated with the third structure (“High SATV/High SATM,” .24).   

Applied sciences. The DDA further showed the applied sciences group also to be 

quite distinct from the other curriculum groups. However, most of the associations, 

including all of the stronger associations, of this group to the canonical structures were 

negative. In the male dataset, there were strong negative associations between applied 

sciences and both the first structure (“High SATM/High GPA,” -42) and the second 

structure (“High SATV/High GPA,” -.50).  In the female dataset, the applied sciences 

group had a -.55 group mean on the second structure (“High SATV/High GPA”). 

Humanities. Substantial separation was also achieved for the humanities group, 

especially in the male dataset. In the male dataset, the group mean of the humanities 
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group was negative,  -.55, on the first canonical structure (“High SATM/High GPA”). On 

the other hand, for men the humanities group achieved positive scores of .22 on the 

second canonical structure (“High SATV/High GPA”) and .35 on the third canonical 

structure (“High SATV/High SATM”).  For women, the group mean of the humanities 

group on the first canonical structure (“High SATM/High GPA”) was -.29.  

Social sciences. In the male dataset, the social sciences group was positively 

associated with both the second structure (“High SATV/High GPA,” .42) and the fourth 

structure (“High Decision-making Scores,” .21) and negatively associated with the first 

structure (“High SATM/ High GPA,” -.27). In the female dataset, the social sciences 

group was positively associated with the fourth structure (“Low Major Decidedness 

Scores,” .20) and negatively associated with the first structure (“High SATM/High 

GPA,” -.28).  

Life sciences. For men, the life sciences group was positively associated with the 

fourth structure (“High Decision-making Scores,” .35) and negatively associated with the 

third structure (“High SATV/High SATM,” -.48).  For women, the life sciences group 

was positively associated with the second structure (“High SATV/High GPA,” .21) and 

negatively associated with the fourth structure (“Low Major Decidedness Scores,” -.23).   

Business. The largest curriculum group in the study, the business group was also 

the least differentiated from the other curriculum groups. Group means were somewhat 

higher for women than men. For women, the business group achieved a .29 group mean 

on the first canonical structure (“High SATM/High GPA”). On the third canonical 

structure (“High Decision-making Scores”) the group mean for women was negative, -
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.28. For men the mean of the business group was .23 on the second structure (“High 

SATV/High GPA”) and -.22 on the third structure (“High SATV/High SATM”). 

A summary of the preceding paragraphs is given in tables 4.20 and 4.21. These 

tables re-present data that were presented in tables 4.16-4.19, but with the weaker group 

means (less than .20) omitted, for the sake of clarity, and the variables and groups 

arranged in order of magnitude. Also, Appendix E presents a summary of the group 

means of the six curriculum groups on the eight (four male, four female) canonical 

structures. 

 
Table. 4.20.  Canonical structures and curriculum group means on the structures, male 
dataset (in descending order and with group means <.20 omitted). N=471.  

Structure # 
 & Label Variable Structure r  Curriculum Group 

Group 
mean on 
structure 

GPA .698 Engineer/Phys Sciences .6039 
SATM .589 Humanities -.5473 
Career decidedness .307 Applied Sciences -.4246 
Salience .299 Social Sciences -.2706 

 
I 

HighSATM/ 
High GPA 

SATV -.012    
   

GPA .680 Applied Sciences -.4991 
SATV .597 Social Sciences .4191 
Salience -.342 Humanities .2602 
Career decidedness -.309 Business .2278 

 
II 

HighSATV/ 
High GPA 

 
SATM -.089    

   
SATM .745 Life Sciences  -.4751 
SATV .743 Humanities .3472 
GPA -.210 Engineer/Phys Sciences .2377 
Salience -.206 Business -.2247 

 
III 

HighSATV/ 
High SATM 

Career decidedness -.202    
   

Career decidedness .855 Life Sciences  .3500 
Salience .465 Social Sciences .2055 
SATV .275   
SATM -.268   

IV 
High 

Decision-
making 
Scores 

GPA -.078    
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Table. 4.21.  Canonical structures and curriculum group means on the structures, female 
dataset (in descending order and with group means <.20 omitted). N=598.  

Structure # 
 & Label Variable Structure r  Curriculum Group 

Group 
mean on 
structure 

SATM .658 Engineer/Phys Sciences .9080 
GPA .415 Business .2905 
SATV -.317 Humanities -.2900 
Major decidedness -.192 Social Sciences -.2762 

 
I 

HighSATM/ 
High GPA 

Comfort -.144    
   

GPA .815 Applied Sciences -.5492 
SATV .719 Engineer/Phys Sciences .2227 
SATM .340 Life Sciences  .2137 
Major decidedness .235   

 
II 

HighSATV/ 
High GPA 

Comfort -.014    
   

Comfort .803 Engineer/Phys Sciences .3130 
Major decidedness .611 Business -.2808 
SATM .394   
SATV .234   

III 
High 

Decision-
making 
Scores 

GPA -.141    
   

Major decidedness -.716 Life Sciences  -.2321 
SATV .498 Social Sciences .1972 
SATM .351   
Comfort -.146   

IV 
Low Major 
Decided-

ness 
Scores 

 GPA -.102    
 

Gender differences. The descriptive discriminant analyses were carried out to 

understand the relationship of decision-making variables to curriculum group and to 

explore possible gender differences in the relationship of decision-making and academic 

ability variables to curriculum group. The analyses identified a number of gender 

differences. It has already been noted that the variables that contributed significantly to 

the canonical structures differed for women and men. For men career decidedness and 

salience contributed significantly to the canonical structures. For women, career 



 85 

decidedness, comfort, and major decidedness contributed significantly; however, career 

decidedness was dropped from the analysis for women because including it decreased 

significant separation between groups.  

The canonical structures for men and women are not directly comparable. Not 

only were some of the variables different for men and women, but also the structure r’s 

of the variables that contributed to both the male and female structures had different 

weights even in structures that were similar across genders. However, comparison of 

tables 4.20 and 4.21 gives a rough picture of gender differences in the canonical 

structures and in the associated curriculum groups. Appendices D and E also provide 

summaries of these data.  

Examination of the four male and four female structures showed considerable 

similarity across genders, as well as noteworthy differences. For both genders, the first 

(and strongest) canonical structure (“High SATM/High GPA”) was dominated positively 

by SATM and GPA. For women, GPA had the greater structure r, while for men SATM 

had the greater structure r. For both genders, SATV was negative in the first structure. A 

striking difference between the first structure for men and the first structure for women 

was that in the male first structure, the structure r’s for the decision-making variables 

were positive, while in the female first structure the decision-making variables were 

negative. 

For both men and women, the second canonical structure (“High SATV/High 

GPA”) was dominated positively by GPA and SATV. For women, SATM was also 

positive in this structure, though less dominant. For men, SATM was negative, though 

weak, in the second structure. For men, both decision-making variables were negative in 
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the second structure, while for women major decidedness was positive and comfort was 

negative. 

Unlike the similarity seen between the genders in the first two structures, the third 

and fourth structures showed greater differences for men and women. The third structure 

for women was comparable to the fourth structure for men in that the dominant variables 

in both were career decision-making variables, which were positive in both structures. 

For this reason, both were labeled “High Decision-making Scores”. A difference between 

these two structures was that SATM was negative in the male high decision-making 

structure but positive in the female high decision-making structure.  

Conversely, the fourth female structure (“Low Major Decidedness Scores”) was 

roughly comparable to the third male structure (“High SATV/High SATM”). Both 

structures had positive scores on SATV and SATM, though the scores were stronger in 

the male structure than the female structure. In both structures, the other three variables 

contributed negatively; in the female structure, major decidedness was the dominant 

variable in the structure. 

Looking at the curriculum groups that were associated with the various canonical 

structures, further gender similarities and differences were noted. For both genders, the 

first canonical structure (“High SATM/High GPA”) was associated most strongly with 

the engineering/physical sciences curriculum group. The male and female group means 

for the engineering/physical sciences group on this structure, .60 and .91, respectively, 

were the highest group means produced by the analyses. Though the group means were 

much lower, the first canonical structure also described women and men who chose 

business majors. It was negatively associated with men and women who chose applied 
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sciences; the association was stronger for men than women.  In addition, the first 

structures were negatively associated in both genders with humanities and social 

sciences. The negative association with humanities was stronger for men than women. 

For both genders the second canonical structure (“High SATV/High GPA”) was 

most characteristic of students who chose not to major in applied sciences. For other 

curriculum groups, there were gender differences on this structure. For men, this structure 

was positively associated with business and negatively associated with engineering/ 

physical sciences, while for women it was negatively associated with business and 

positively associated with engineering/physical sciences. The remaining three curriculum 

groups, humanities, life sciences, and social sciences, were positively associated with this 

structure for both genders, but the strength of the associations varied by gender. 

The third canonical structure for women was dominated positively by the 

decision-making variables comfort and major decidedness. The curriculum groups most 

associated with this structure were engineering/physical sciences (positively) and 

business (negatively). The somewhat analogous fourth canonical structure for men, which 

was dominated positively by the decision-making variables career decidedness and 

salience, was most strongly associated with life sciences and social sciences, both 

positively.  

The third canonical structure for men was dominated equally and positively by 

SATV and SATM. The strongest group associations were life sciences and business (both 

negative) and humanities and engineering/physical sciences (both positive). The 

somewhat analogous fourth canonical structure for women was dominated negatively by 

major decidedness and less strongly but positively by SATV and SATM. The group 
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associations with this structure were weak; the strongest were the negative association 

with life sciences and the positive association with social sciences.  

Examination of the gender differences with regard to group associations across 

canonical structures (see tables 4.20 and 4.21 or Appendix E) showed that, overall, the 

associations of the curriculum groups with the canonical structures were stronger in the 

male dataset than in the female dataset. In the female dataset, of the total of 24 group 

means, 11 were .20 or above and 13 were below .20; only two of the group means were 

above .40. The means which were greater than .40 were the negative association of 

applied sciences to the second structure (-.55) and the positive association of 

engineering/physical sciences to the first structure (.91). This latter association was the 

strongest association in either analysis.  

In the male dataset, 14 of the group means were .20 or above and 10 were below 

.20. Six of the group means were above .40. They included the negative associations 

between applied sciences and both the first structure (-.42) and the second structure         

(-.50); the positive association of engineering/physical sciences and the first structure 

(.60); the negative association of humanities and the first structure (-.55), the negative 

association of life sciences and the third structure (-.48); and the positive association of 

social sciences and the second structure (.42). Thus, in the male dataset, for all of the 

curriculum groups except business, at least one association was greater than .40; three of 

these strong associations were with the strongest (first) canonical structure.  

These findings indicate that DDA was better able to describe the curriculum 

groups in terms of the decision-making and academic ability variables for men than for 

women. 
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Lastly, another set of statistics that the descriptive discriminant analysis produced 

were the pairwise comparisons of the distances between curriculum groups. These 

statistics indicated, for each pair of curriculum groups, how different they were from each 

other, based on the separation described by the canonical structures. Table 4.22 gives the 

pairwise squared distances between groups for both the male and female models, their F 

statistics, and the probability that the distances were significantly different from zero.  

 
Table. 4.22. Pairwise comparisons of distances between curriculum groups.  (Women 
below the diagonal; men above the diagonal.) 

Squared Distance
F Value

Prob> Mahalanobis 
Distance

 
ApplSci 

 
Business 

 
EngPhyS 

 
Humanit 

 
LifeSci 

 
SocSci 

0 0.88107 1.27249 0.77578 0.96531 0.94747
9.49409 12.96332 5.54349 4.72511 6.46205

 
ApplSci 

<.0001 <.0001 <.0001 0.0003 <.0001
0.59957 0 0.62726 0.80364 0.37332 0.44384
6.48829 7.12491 6.19042 1.92268 3.25164

 
Business 

<.0001 <.0001 <.0001 0.0892 0.0068
1.62699 0.86073 0 1.52163 0.83465 1.15758

10.17252 6.23997 11.25644 4.18314 8.16025
 

EngPhyS 
<.0001 <.0001 <.0001 0.001 <.0001

0.56989 0.52072 1.51635 0 1.41869 0.23749
6.51081 7.94646 11.39592 5.8791 1.29324

 
Humanit 

<.0001 <.0001 <.0001 <.0001 0.2655
0.64542 0.45168 1.20614 0.11809 0 0.70976
5.11575 4.3363 7.02492 1.28942 2.86209

 
LifeSci 

0.0001 0.0007 <.0001 0.3129 0.0148
0.58284 0.43271 1.65401 0.10548 0.31428 0
4.81982 4.37414 9.93656 1.12156 2.36871

 
SocSci 

0.0003 0.0006 <.0001 0.3476 0.0383
 

Examination of table 4.22 reveals another gender difference. The table shows that 

most of the pairwise comparisons were significantly different from zero, indicating that 

in most cases the two groups compared differed significantly from each other. However, 

four comparisons were not significantly different from zero. For both genders, the 
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squared distances between groups comparison indicated that the humanities and social 

sciences groups may not differ significantly from each other. The genders differed, 

however, regarding the significance of the pairwise comparisons of life sciences with 

business and with humanities. For men, the pairwise comparison between business and 

life sciences was not significantly different, while it was for women. Conversely, for 

women the pairwise comparison between humanities and life sciences was not 

significantly different, while it was for men. In other words, in these analyses women 

who chose to major in life sciences may not be significantly different from women who 

chose to major in humanities, and men who chose to major in life sciences may not be 

significantly different from men who chose to major in business. 

In sum, then, the answer to the second research question of this study was, yes, 

decision-making characteristics and academic ability do differ for groups of students 

depending on the academic major to which students matriculate, and yes, there are 

differences by gender. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary  

The purpose of this study was to explore the relationship of career decision-

making to academic major choice in undeclared, full-time, first-year undergraduate 

students, with particular attention to differences by gender. Statistical analyses conducted 

as part of this study were successful in achieving results that will add to understanding of 

these relationships. 

Relevant data were obtained from students who were admitted to a large, 

research-extensive southeastern land-grant university as undeclared students. In addition 

to bio-demographic and academic data, the study also used previously collected decision-

making survey data.  

Two types of analysis were carried out. The first analysis used multiple linear 

regression to predict academic major decidedness. It found career decidedness, other 

decision-making variables, SATV, and college GPA to be significant predictors of 

academic major decidedness. Differences depending on GPA level were found. 

Differences depending on gender were not found.  

The second part of the study involved descriptive discriminant analysis. In 

separate analyses for women and men, six curriculum groups were used as the 

independent variable and decision-making and academic ability variables were used as 
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the criterion variables. For each gender, four canonical structures were found that 

significantly discriminated among the six curriculum groups and explained more than 99 

percent of the differences among groups. For both men and women, the differences 

among students matriculating to different curriculum groups were most strongly 

characterized by differences in their academic ability and interests as measured by 

SATM, SATV, and college GPA. Decision-making variables played significant but 

weaker roles in characterizing the curriculum groups.  

Conclusions  

 This study reached several conclusions. Briefly stated, it found that career 

decidedness is strongly related to major decidedness, but that career decidedness and 

other career decision-making variables and academic ability variables leave much of the 

variance in major decidedness unexplained. Furthermore, this study found canonical 

structures that significantly separated curriculum groups from each other on the basis of 

academic ability and decision-making variables. Different structures were found for 

women and men. These structures provided composite descriptions of students in the 

various curriculum groups based on the criterion variables. 

Research question 1. The first research question asked, “Are career decision-

making characteristics and academic ability correlated with academic major decidedness 

and is there a difference by gender?”  

Bivariate correlations and multiple linear regression showed that career decision-

making and academic ability are indeed related to major decision-making. Spearman 

correlation coefficients showed that six decision-making variables—career decidedness, 

self-knowledge, career-knowledge, decisiveness, career-salience, and comfort with career 
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decision status—were significantly correlated with major decidedness in the positive 

direction. However, even the strongest of them, career decidedness and comfort, had 

correlation coefficients of only .60 and .52, respectively. Correlation coefficients of this 

magnitude are usually considered to be in the moderate range.  

On the other hand, bivariate correlation coefficients showed that the decision-

making variables were more strongly correlated with major decidedness than were the 

academic variables. Among the academic variables, only college GPA was correlated 

with major decidedness, and this correlation was weak (.15). In other words, in this 

dataset academic ability bore little relationship to students’ level of major decidedness. 

The bivariate correlation coefficients showed significant differences between 

first-choice and second-choice undeclared-status students on almost all the variables. 

However, undeclared-choice-status was not a significant predictor in the multiple 

regression equation predicting major decidedness. This finding indicated that even 

though there were differences between first-choice and second-choice undeclared 

students regarding their decision-making and academic ability characteristics, these 

differences did not contribute to differences in their major decidedness. 

The bivariate correlations showed that career decidedness, unlike major 

decidedness, was correlated with SATV and SATM, and in the negative direction; that is, 

students with higher SATV and SATM scores were less career-decided than those with 

lower SATV and SATM scores. An explanation for this finding might be that students 

with greater verbal and mathematical ability were aware of more career choices open to 

them and thus were less settled on a career direction than students with less ability.  
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Among the bivariate correlations, few gender differences were found.  The most 

interesting gender differences were the significant positive correlations of male gender 

and decisiveness and female gender and salience. The finding of significantly greater 

career salience among women conflicts with earlier studies (eg., Greenhaus, 1971; Neice 

& Bradley, 1979) that found greater career salience among men than among women. The 

finding may indicate that, since the studies of the 1970s, the importance of having a 

career has increased for women, possibly the result of societal changes over the past 30 

years affecting career opportunities for women. 

The multiple linear regression generally confirmed the bivariate correlations. It 

showed all the career decision-making variables to be significant predictors of major 

decidedness, with career decidedness the most powerful predictor. Neither gender nor 

undeclared-choice-status was a significant predictor of major decidedness. Among the 

academic variables, SATM was not a significant predictor of major decidedness. SATV 

was a significant predictor, but it was one of the weakest predictors in the equation.  

College GPA was the strongest of the academic variables in the multiple linear 

regression. However, separate analyses by GPA group showed that GPA was a 

significant predictor of major decidedness only for students with mid-range GPAs. This 

result is reasonable, given that the middle group of students, who have GPAs from 2.0 to 

2.99, would be most impacted by institutional policies that use GPA to control 

matriculation to majors. For students in the low (0-1.99) or high (3.0-4.0) GPA groups, 

grade point average did not play a significant role in predicting major decidedness.  

Multicollinearity was a concern of this analysis. Several of the predictors in the 

multiple linear regression represented overlapping concepts, so multicollinearity was 
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expected among them. Jones theorized that the reasons dimension of his Career Decision 

Profile (Jones, 1989) underlay the career decidedness dimension of the CDP; therefore, it 

was expected that there would be some redundancy between the four reasons variables 

and the career decidedness variable. Similarly, redundancy was expected between SATV 

and college GPA and SATM and college GPA, since both SAT measures are devised to 

predict first year college GPA. However, to drop the possibly redundant variables would 

have impoverished the analysis; therefore they were retained, but several regressions 

were carried out in an attempt to understand how the multicollinearity of the variables 

affected the prediction of major decidedness. Since multicollinearity is a condition that 

occurs when regressors are nearly linear combinations of other regressors, it can boost the 

R-square value of a multiple linear regression equation, making it appear more effective 

at predicting the outcome variable than it is.  

After non-significant variables were eliminated from the multiple linear 

regression equation, a model with eight predictor variables—career decidedness, self-

knowledge, career-knowledge, decisiveness, salience, comfort, SATV, and GPA—

successfully predicted major decidedness. Including all eight predictors provided detail 

about major decidedness that would not have been available with a reduced model. The 

adjusted R-square value of this eight-variable model was .44. This is a substantial R-

square, indicating that the model accounted for 44% of the variance in major 

decidedness. But the model’s condition index of .40 showed that it had a large amount of 

multicollinearity and thus called into question its true effectiveness. Several reduced 

models were run in an effort to eliminate or reduce multicollinearity. A model with just 

two predictor variables, career decidedness and self-knowledge, had a condition index of 
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.10, indicating little to no multicollinearity. This model accounted for 40% of the 

variance in major decidedness.  This value thus is a more realistic estimate of the amount 

of variance in major decidedness than can be accounted for by the set of eight predictor 

variables. 

An R-square of even .40 is an impressive result. It shows that a very large 

proportion of major decidedness is attributable to career decision-making variables. 

However, .40 is well less than half of the variance in major decidedness.  What accounts 

for the remaining 60% of the variance? The models of academic advising reviewed above 

(Gordon, 1992; Habley, 1984; McCollum, 1998; O’Banion, 1972) suggest that students 

decide on a major using a rational decision-making model, pursuing activities that 

develop self-knowledge and career-knowledge with the goal of choosing a career. These 

models theorize that the choice of a career will lead the student to decide on a major. 

The results of this multiple linear regression call such advising models into 

question. Such approaches to advising for major choice may be too limited. Other factors 

must be invoked to account for the 60% of major decidedness not accounted for by the 

career decision-making and academic ability variables and gender investigated in this 

study. One limitation of such academic advising models is their overreliance on a rational 

model of decision-making. Academic major choice affects individuals in many more 

ways than career selection alone; therefore, for many people a narrow model of major 

choice based primarily on career decision-making will not suffice. Certainly, the pre-

college characteristics and experiences students bring with them, including socio-

economic status, ethnicity, parental and family influences, high school coursework, high 

school extracurricular activities, and the influences of mass media, affect their academic 



 97 

major decision-making when they arrive at college. Then, their college experiences, 

including academic courses, co-curricular activities, peer relationships, romantic 

relationships, work activities, college culture, and the continued influence of the general 

culture, also affect their major choice. A model of academic advising that acknowledged 

the complexity of the major choice decision process and the richness of the influences 

that result in major choice would benefit both students and advisers.   

This study answered the first part of research question 1, “Are career decision-

making characteristics and academic ability correlated with academic major 

decidedness,” in the affirmative. The second part of research question 1, “Is there a 

difference by gender,” was answered in the negative. Just as there was not a significant 

bivariate correlation between major decidedness and gender, so gender was not a 

significant predictor in the multiple linear regression. This study found no differences 

between the genders with regard to the ability of the career decision-making and 

academic ability variables to predict academic major decidedness. 

Research question 2.  The second research question asked, “Do decision-making 

characteristics and academic ability differ for groups of students depending on the 

academic major to which students matriculate and are there differences by gender?” 

Analysis of variance, multivariate analysis of variance, and descriptive discriminant 

analysis were used to answer this question. Preliminary analysis showed that gender did 

play a significant role, so the dataset was split and separate analyses computed for 

women and men.  

The first step of the descriptive discriminant analysis was to compute a series of 

ANOVAs to determine if the criterion variables were related to the independent variable, 
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curriculum group. All three of the academic ability variables, SATV, SATM and college 

GPA, were significantly related to curriculum group. Of the seven decision-making 

variables, two (career decidedness and salience) were significantly related to curriculum 

group for men, and three (career decidedness, major decidedness, and comfort) were 

significantly related to curriculum group for women.  

The pairwise comparisons of the significant group differences showed some 

strong differences between curriculum groups with regard to the academic ability 

variables, such as the finding that the engineering/physical sciences group had 

significantly higher SATM than all other curriculum groups for both genders. For the 

most part, the academic ability variables behaved similarly for men and women. The 

pairwise comparisons showed fewer significant differences between groups with regard 

to the decision-making variables, but more gender differences. Among men, life sciences 

students were significantly more career decided than business and humanities students 

and engineering/physical sciences students were significantly more career decided than 

humanities students. Also among men, life sciences and engineering/physical sciences 

students were significantly more career salient than humanities students. Among women, 

life sciences students were significantly more career decided and major decided than 

social sciences students; life sciences students were also significantly more major decided 

than business students. Also among women, applied sciences and humanities students 

were significantly more comfortable with their career decision status than business 

students. With these exceptions, curriculum group did not impact decision-making 

characteristics in this dataset. 
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These results extend the understanding of the relationship between decision-

making characteristics and students’ curriculum group. They give qualified support to 

studies and suggestions that students choosing engineering and other more circumscribed 

majors are more career-decided or more major-decided than students choosing liberal arts 

or less circumscribed majors (Brown & Crace, 1996; Gordon & Kline, 1989; Plaud, 

Baker & Groccia, 1990). They also give qualified support to the contention that business 

students may be less career decided and less comfortable with their decision-making 

status than other students (Wanberg & Muchinsky, 1992).  

However, these results also indicate that the relationship between curriculum 

group and decision-making variables is not straightforward. In this study, the only 

curriculum group in which both genders had significantly higher career decidedness 

scores was life sciences. Men in the engineering/physical sciences group had significantly 

higher career decidedness scores, but women in that group did not. Among men, the 

humanities and business groups had significantly lower career decidedness scores, while 

among women the social sciences group was the only group with significantly lower 

career decidedness scores. Furthermore, while women business students were 

significantly less comfortable with their career decision–making status than some other 

women students, men business students were not significantly different with regard to 

comfort than other men students.  

While the ANOVAs provided important information about the relationship 

between decision-making variables and curriculum group, the descriptive discriminant 

analyses produced canonical structures that allowed examination of the relationship of 

composites of the decision-making variables and academic ability variables to curriculum 
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group. Thus, they provided the opportunity to view the relationship of decision-making 

characteristics to curriculum group in the context of academic ability variables. Separate 

DDAs for men and women made it possible to examine gender differences in the ways 

that the composites of the decision-making variables and the academic ability variables 

related to curriculum group.  

The ANOVAs showed that the academic ability variables were more strongly 

related to curriculum group than the decision-making variables and that the academic 

ability variables generally behaved similarly for women and men. These findings were 

reflected in the DDAs. However, the DDAs went beyond the ANOVAs to provide a more 

nuanced picture of the complex relationship between the decision-making variables, the 

academic ability variables, gender, and curriculum group. For example, the most clearly 

delineated curriculum group in the DDA was engineering/physical sciences. The 

canonical structures of the DDAs provided five different descriptions of 

engineering/physical sciences students. Some men engineering/physical sciences students 

had high SATM and GPA scores, lower SATV scores, and higher career decidedness and 

salience scores (structure I), while other men engineering/physical sciences students had 

high SATM and high SATV scores, lower GPA, and lower career decidedness and 

salience scores (structure III). Some women engineering/physical sciences students had 

high SATM and GPA scores, lower SATV scores, and lower major decidedness and 

comfort scores (structure I), while other women engineering/physical sciences students 

had higher scores on all of GPA, SATV, SATM, and major decidedness and lower scores 

on comfort (structure II) or higher scores on all of comfort, major decidedness, SATM, 



 101 

and SATV and lower scores on GPA (structure III). Cleary, not all engineering/physical 

sciences students were alike with regard to the variables investigated in this study. 

Another way in which the DDAs went beyond the understanding provided by the 

ANOVAs was by identifying places where a variable played a significant role in 

describing a curriculum group, even though that variable was not significantly related to 

curriculum group univariately. For example, the pairwise comparisons of significant 

differences produced by the ANOVA indicated that women in the engineering/physical 

sciences group did not differ significantly from other women in their level of major 

decidedness or comfort. But the DDA indicated that some women engineering/physical 

sciences students were described by canonical structures that included higher levels of 

major decidedness (structures II and III) and higher levels of comfort (structure III), 

while other women in engineering/physical sciences were described by a structure that 

included lower levels of major decidedness and comfort (structure I).  

Because the DDAs discriminated best for the engineering/physical sciences 

group, that is the group for which the most information is available. But the DDAs also 

described complexity in the other curriculum groups as well. Failure of the DDAs to 

discriminate a group well from other groups does not mean that students in that group 

were all similar (if they had been, there would have been strong association of the group 

with a structure), but rather that the picture of students in that group was more 

complicated than the DDAs were able to discern. For example, for the humanities group, 

there was only one association (a negative one) in the female dataset that was stronger 

than .20 (structure I, “High SATM/High GPA”, -.29). Except for this association, the 

DDA was not able to “say much” about women humanities students. Similarly, for the 
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business group, the group associations were not strong with any structure; the strongest 

association for either gender was in the female dataset with structure I (“High 

SATM/High GPA,” .29). Again, the relatively weak associations of the business group 

with the canonical structures indicated that the business group was not highly 

differentiated from the other curriculum groups. 

These findings indicate that descriptive discriminant analysis is capable of 

producing a great deal of information to describe the characteristics of student curriculum 

groups. They lead to the conclusion that academic major choice is indeed a complicated 

issue in which academic ability and decision-making variables and gender play 

significant and varied roles. Overall, the descriptive discriminant analyses performed 

somewhat better for men than for women. However, they illustrated important 

differences between the genders with regard to the behavior of the academic ability 

variables and the decision-making variables. Academic major choice is a complex 

process that involves decision-making variables, academic ability variables, and gender 

in different ways among students in different curriculum groups. Thus, affirmative 

answers must be given to both parts of the second research question, “Do decision-

making characteristics and academic ability differ for groups of students depending on 

the academic major to which students matriculate and are there differences by gender.” 

Implications and Recommendations 

This study has implications for students and for advisers. Perhaps the most 

important is the implication of the descriptive discriminant analyses that students in the 

same curriculum group vary with regard to their decision-making and academic ability 

characteristics. While this may merely confirm what good advisers and any person of 
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common sense already knows, it is useful to have the insight confirmed by a statistical 

study. It is useful especially for students who may find themselves in the minority in their 

curriculum group. For example, this study showed that some women and some men 

students in engineering and physical sciences tend to have lower scores on decision-

making variables. But the engineering/physical sciences group was also strongly 

associated with men students who had higher decision-making scores. If these latter men 

numerically dominate a department, they may be intimidating to their peers, both male 

and female, who are not as sure about their career or major choice. This could have a 

deleterious effect on the persistence of those who are less decided, if they feel that their 

relative lack of decidedness puts them “out of step” with their department. Recognizing 

that there are others in their department who are also less decided may encourage such 

students to persist. 

In addition to supporting the insight that students vary, this study provides 

advisers with a great deal of specific information about the ways in which students vary 

with regard to their decision-making and academic ability characteristics. The canonical 

structures produced by the DDA provide composite profiles that describe different groups 

of students within a curriculum group. Being aware of differences among students, as 

well as of strong tendencies within a curriculum group, can help an adviser provide 

pertinent advice to an individual advisee.  

This study is also useful to advisers in both supporting and challenging 

assumptions that they may hold about students. If an adviser holds the assumption that 

students decide on a career before choosing a major, this study reminds them that, while 

true for many students, for many others this assumption may not be true. Furthermore, 
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this study showed that the most career-oriented curricula do not always have the students 

with the highest decision-making scores. For example, the ANOVAs showed that 

students in the business curriculum group had significantly lower decision-making 

scores. Also, while men in the humanities group had lower career decidedness and 

salience scores, women in the humanities group did not have lower career decidedness or 

salience scores. In addition, women in the humanities group had significantly higher 

scores on the comfort with decision-making status variable than women business 

students. 

The results of this study raise interesting questions with regard to the relationship 

of gender to career and academic decision-making. In the aggregate, men and women in 

this study did not vary greatly in their decision-making characteristics. The only 

differences revealed by the bivariate correlations of the decision-making variables and 

gender were that men were more decisive than women and women were more career-

salient than men. The finding that women were significantly more career-salient than 

men runs counter to the findings of earlier studies (Greenhaus, 1971; Neice & Bradley, 

1979); it may reflect changing social value of the place of career in women’s lives.  

However, the descriptive discriminant analyses of this study, by looking within 

curriculum groups, revealed that the role of gender in decision-making is more 

complicated than it seemed looking at the overall picture. For one thing, the DDAs were 

better able to describe the men in the dataset than the women, meaning the women’s 

behavior varied more than the men’s. Also, the results for the men were more in line with 

assumptions advisers might be inclined to make about student behavior. For example, the 

strongest result for men was the association of the engineering/physical sciences group 
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with the “High SATM/High GPA” structure. This structure also included positive scores 

on the decision-making variables. So these men fit the assumption that students with who 

go into more “circumscribed” majors are more decided (Brown & Crace, 1996). But the 

women who were strongly associated with a “High SATM/High GPA” structure and 

chose engineering/physical sciences had lower decision-making scores. Another gender 

difference with similar implications occurred the humanities group: men in humanities 

were less career-decided and less career salient, as might be expected, but women in 

humanities were not.  

It is important to view these (and other) gender differences uncovered by the 

DDAs in the context of the lack of gender differences revealed by the bivariate 

correlations of gender and decision-making variables. The women in this study were 

revealed to be at least as career-decided and career-salient as the men. However, some 

women who chose majors that have been traditionally been considered more career-

oriented (and more stereotypically male), for example, engineering/ physical sciences, 

were revealed to be less certain and less comfortable about their major and career choice 

than their male counterparts. And some women who were more career-decided and 

career-salient nevertheless chose majors that traditionally have not been career-oriented, 

for example, humanities. This seeming incongruity may reflect increasing career-

orientation in curricula traditionally not career-oriented (and in this study may reflect the 

inclusion of a more career-oriented curriculum like communication in the humanities 

curriculum group). It may also reflect the continuing dilemmas women face in trying to 

find a career that they wish to pursue that will also allow them to realize their family and 

relationship goals (Gerson, 1985). The fact that the DDAs produced by this study showed 
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less clarity for the women than for the men may be a reflection of the uncertainty and 

instability associated with women’s career choice in a time of social change.   

The results of this study clearly point to the need for further research in this area. 

For one thing, additional studies using data from multiple institutions should be 

undertaken to produce generalizable results. This study was carried out at a single 

institution, and its results reflect the specific curricular offerings and academic policies of 

that institution. Similar studies at other institutions or at multiple institutions would 

provide a broader picture.  

In addition, further studies should be undertaken to determine if the decision-

making and academic ability variables investigated here, and especially the composites of 

those variables produced by the canonical structures of the DDAs, are related to student 

retention. Do students who are more career-decided persist in their curriculum longer? 

Are their graduation rates higher? Do they change majors less frequently? What about the 

effect on a student of being in a particular canonical structure? Is retention higher for 

students who fit the “High SATM/High GPA” profile than for students who fit the “High 

Decision-making Scores” profile? Answers to such questions would assist advisers and 

institutions by helping them to focus on the aspects of the major decision-making process 

that are most closely related to retention.   

Studies employing more complete models of major decidedness and academic 

major choice would also be valuable. In addition to academic ability and decision-making 

variables and gender, such models might include socio-economic status, ethnicity, high 

school coursework and activities, college coursework and activities, peer influences, and 

work activities. It would also be useful to incorporate the results of this study with the 
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results of other studies that have used discriminant analysis to investigate the 

characteristics of curriculum groups, based on different criterion variables  (eg., 

Coperthwaite & Knight, 1995; Hu, 1996). 

Even though this study utilized quite a large dataset, an even larger dataset would 

be desirable, especially for descriptive discriminant analysis. A larger dataset would 

permit division of the data into more curriculum groups, which would allow greater 

clarity. It is suspected that there may be differences between subgroups of the curriculum 

groups in this study; for example, engineering students may be quite different from 

physical sciences students. Separating these groups, which would be possible in a larger 

dataset, might show differences between them. Even with the large number of subjects in 

this dataset, it was not possible to subdivide some curriculum groups, because the number 

that would have been in the subdivided groups was too small for meaningful statistical 

analysis.  

In addition to further quantitative studies, more qualitative studies of the academic 

major choice process and of advising for major choice involving both students and 

advisers are warranted. One area that should be explored qualitatively is reasons for 

continued differences between the genders with regard to major selected. The bivariate 

correlations between gender and the decision-making variables carried out in this study 

showed few gender differences. Yet in the descriptive discriminant analyses, gender 

played a large role. Qualitative studies that would further explore these and other factors, 

such as interests, values, and gender stereotypes, might provide insights into the question 

of why gender imbalance in majors persists. 
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Finally, a recommendation for academic advising practice that follows from this 

study is the suggestion to develop a model of academic advising for major choice that 

would incorporate factors other than career decision-making. The multiple linear 

regression performed for this study indicated that career decision-making heavily 

contributed to major decision-making.  However, it accounted for less than half of the 

variance in major decidedness. Choice of major affects students in many other ways 

besides preparation for a career. Students have interests, values, and abilities not related 

to their future careers that they wish to incorporate into their academic major. Academic 

advisers need to be cognizant of these other factors that affect major choice.  A model of 

academic advising that acknowledged the complexity of the major choice decision 

process and the diversity of the influences that result in major choice would benefit both 

students and advisers.          
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APPENDIX A 
 

MAJORS OF STUDENTS WHO MATRICULATED TO A MAJOR BY DECEMBER 
OF THEIR SOPHOMORE YEAR  

 
 

Major Code Number
Percent of 

Total 
Percent 
FemaleCollege 

Curriculum 
Group 

Accounting ACC 33 3.03 60.61COM Bus 
Aerospace Engineering AE 5 0.46 0COE  EPS 
Ag & Environment Technology AET 4 0.37 0CALS AS 
Ag Business Management ABM 5 0.46 40CALS AS 
Ag Business Mgmt-Biological Science BBM 1 0.09 0CALS AS 
AgriBusiness Management AGB 1 0.09 0CALS AS 
Agronomy Tech-Crop Production TAC 1 0.09 0CALS AS 
Agronomy Tech-Turf Grass TAT 2 0.18 0CALS AS 
Agronomy-Technology TAA 1 0.09 0CALS AS 
Animal Science SAS 12 1.10 83.33CALS AS 
Animal Science-Industrial IAS 1 0.09 100CALS AS 
Anthropology ANY 2 0.18 50CHASS SS 
Applied Mathematics AMA 3 0.28 100CPMS EPS 
Arts Applications LRT 13 1.19 76.92CHASS Hum 
Biochemistry BCH 18 1.65 66.67CALS LS 
Biological Engineering-Biomedical BEM 2 0.18 100CALS EPS 
Biological Science-Nutrition BSN 4 0.37 75CALS LS 
Biological Sciences BLS 40 3.67 67.5CALS LS 
Biomedical Engineering BME 1 0.09 100COE  EPS 
Botany SBO 1 0.09 100CALS LS 
Business Management BUS 232 21.30 53.02COM Bus 
Chemical Engineering CHE 13 1.19 30.77COE  EPS 
Chemistry (BS) CH 12 1.10 58.33CPMS EPS 
Civil Engineering CE 8 0.73 37.5COE  EPS 
Communication-Disorders LCD 28 2.57 100CHASS Hum 
Communication-Media LCM 46 4.22 54.35CHASS Hum 
Communication-Public Relation LCP 57 5.23 91.23CHASS Hum 
Communication-Public/Interpersonal LCC 29 2.66 86.21CHASS Hum 
Communication-Theatre LCT 1 0.09 0CHASS Hum 
Computer Engineering CPE 19 1.74 10.53COE  EPS 
Computer Science CSC 18 1.65 38.89COE  EPS 
Construction Engineering Mgmt CEM 7 0.64 14.29COE  EPS 
Criminology (BA) SCR 7 0.64 28.57CHASS SS 
Criminology (BS) ACR 7 0.64 28.57CALS SS 
Economics (BA) EC 2 0.18 0COM SS 
Economics (BS) ECS 3 0.28 66.67COM SS 
Electrical Engineering EE 13 1.19 15.38COE  EPS 
English LAN 7 0.64 71.43CHASS Hum 
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English-Teacher Education LTN 3 0.28 66.67CHASS Hum 
English-World Literature LIT 3 0.28 33.33CHASS Hum 
English-Writing/Editing LWE 10 0.92 60CHASS Hum 
Environmental Engineering ENE 4 0.37 50COE  EPS 
Environmental Science-Ecology ESC 2 0.18 50CALS LS 
Environmental Science-Economic Policy ESE 2 0.18 100CALS AS 
Environmental Technology ET 1 0.09 0CNR AS 
Extension Education-Community AEC 1 0.09 100CALS AS 
Fisheries & Wildlife SFW 3 0.28 33.33CALS LS 
Food Science SFS 3 0.28 66.67CALS LS 
Forest Management FOM 6 0.55 0CNR AS 
French-Teacher Education LTF 1 0.09 100CHASS Hum 
Geology GYS 2 0.18 50CPMS EPS 
Geology-Marine Science GYM 2 0.18 50CPMS EPS 
History LAH 10 0.92 10CHASS Hum 
History-Teacher Education LTH 4 0.37 25CHASS Hum 
Horticulture Science THG 3 0.28 33.33CALS AS 
Horticulture Science-Landscape THL 17 1.56 23.53CALS AS 
Horticulture-Floriculture SHF 1 0.09 0CALS AS 
Industrial Engineering IE 2 0.18 50COE  EPS 
Mathematics MA 2 0.18 0CPMS EPS 
Mechanical Engineering ME 17 1.56 11.76COE  EPS 
Meteorology MY 4 0.37 25CPMS EPS 
Microbiology SMB 6 0.55 33.33CPMS LS 
Middle Grades Ed-Language/Social Studies MSL 1 0.09 100CED Hum 
Multidisciplinary Studies LAM 1 0.09 100CHASS Hum 
Natural Resources-Ecosystems NRE 3 0.28 0CNR AS 
Natural Resources-Marin/Coast NRC 3 0.28 33.33CNR AS 
Natural Resources-Soil/Water NRW 1 0.09 0CALS AS 
Parks/Recreation/Tourism PRT 43 3.95 46.51CNR AS 
Phys Math Science-Undeclared PMU 1 0.09 0CPMS EPS 
Physics PY 3 0.28 33.33CPMS EPS 
Political Science LAP 9 0.83 44.44CHASS SS 
Political Science-American Politics LPA 1 0.09 0CHASS SS 
Political Science-Criminal Justice LJP 6 0.55 33.33CHASS SS 
Political Science-International LIP 7 0.64 42.86CHASS SS 
Political Science-Law/Justice LLJ 5 0.46 40CHASS SS 
Political Science-Law/Philosophy LLP 2 0.18 0CHASS SS 
Professional Golf Management PGM 1 0.09 0CNR AS 
Psychology PSY 68 6.24 73.53CHASS SS 
Pulp & Paper Technology PPT 3 0.28 0CNR AS 
Religious Studies LRS 1 0.09 0CHASS Hum 
Resources-Policy & Administration NRP 1 0.09 100CNR AS 
Social Work LSW 2 0.18 100CHASS SS 
Sociology LAS 8 0.73 87.5CHASS SS 
Sociology-Anthropology LCS 2 0.18 100CHASS SS 
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Sociology-Criminal Justice LJS 1 0.09 0CHASS SS 
Spanish LAA 6 0.55 83.33CHASS Hum 
Spanish-Teacher Education LTA 2 0.18 100CHASS Hum 
Statistics ST 17 1.56 47.06CPMS EPS 
Textile Chemistry TC 8 0.73 50COT AS 
Textile Engineering-Undesignated TEU 2 0.18 0COT AS 
Textile Management TXM 40 3.67 75COT AS 
Textile Technology TT 13 1.19 69.23COT AS 
Textiles-Undesignated T 1 0.09 0COT AS 
Wood Products WP 10 0.92 20CNR AS 
Zoology SZO 29 2.66 82.76CALS LS 
 
N=1069. Colleges: CALS=Coll of Agriculture and Life Sciences; CED=Coll of Education; COE=Coll of 
Engineering; CHASS=Coll of Humanities and Social Sciences; COM=Coll of Management; CNR=Coll of 
Natural Resources; CPMS=Coll of Physical and Mathematical Sciences; COT=Coll of Textiles. Curriculum 
Groups: AS=Applied Sciences; Bus=Business; EPS= Engineering and Physical Sciences; Hum=Humanities; 
LS=Life Sciences; SS=Social Sciences. 
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APPENDIX B 
 

HISTOGRAMS AND BOXPLOTS FOR SEVEN DECISION-MAKING VARIABLES
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 Figure 1. Histogram and boxplot for   
    career decidedness variable. 
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Figure 3. Histogram and boxplot for  
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Figure 4. Histogram and boxplot for self-
knowledge variable. 
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Figure 7. Histogram and boxplot for career-
salience variable. 
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APPENDIX C 
 

RESUBSITUTION TESTS FOR DESCRIPTIVE DISCRIMINANT ANALYSES 
 
 

Resubstitution tests were carried out to test the ability of the models produced by 

the descriptive discriminant analyses to discriminate between groups. Two tests for each 

gender were conducted, using the nearest neighbor method. The first resubstitution test 

involved resubstituting the same data (calibration data). The second resubstitution test 

involved data from students who had not matriculated to a major by the fall sophomore 

year major capture point, but who chose a major subsequently (test data).  

Tables C1-C4 give the results of these tests. Examination of the tables showed 

that, for men, the model discriminated best for life sciences, with success rates of 67% 

and 80%, respectively, in the two datasets, and humanities, with success rates of 47% and 

61%, respectively, in the two datasets.  For women, the model discriminated best for 

engineering/physical sciences, with success rates of 67% and 52%, respectively, in the 

two datasets, and for life sciences, with a success rates of 37% and 72%, respectively, in 

the two datasets. 
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Table 1. Resubstitution summary for calibration data using 6 nearest neighbors, male 
dataset. N=471. 
                     Number of observations and percent classified into Curric Group 
From Curric 
Group 

  ApplSci  Business   EngPhyS   Humanit   LifeSci   SocSci     Total 

  ApplSci 45 10 12 6 15 10 98
 45.92  10.2 12.24 6.12 15.31 10.2
  Business 9 51 8 13 28 13 122
 7.38 41.8 6.56 10.66 22.95 10.66
  EngPhyS  10 9 36 11 22 20 108
 9.26 8.33 33.33 10.19 20.37 18.52
  Humanit 7 6 3  27 5 9 57
 12.28 10.53 5.26 47.37 8.77 15.79
  LifeSci 3 3 1 1 22 3 33
 9.09 9.09 3.03 3.03 66.67 9.09
  SocSci 7 1 3 7 9 26 53
 13.21 1.89 5.66 13.21 16.98 49.06
  Total 81 80 63 65 101 81 471
 17.2 16.99 13.38 13.8 21.44 17.2
 Error count estimates for Curric Group     
  ApplSci  Business  EngPhyS  Humanit  LifeSci  SocSci    Total 
 0.5408 0.582 0.6667 0.5263 0.3333 0.5094 0.5264
 
 
 
 
Table 2. Resubstitution summary for calibration data using 6 nearest neighbors, female 
dataset. N=598. 
                     Number of observations and percent classified into Curric Group 
 From Curric 
Group 

  ApplSci  Business   EngPhyS   Humanit   LifeSci   SocSci     Total 

  ApplSci 43 5 8 13 11 8 88
 48.86 5.68 9.09 14.77 12.5 9.09 
  Business 13 57 25 18 13 17 143
 9.09 39.86 17.48 12.59 9.09 11.89 
  EngPhyS 5 1 33 1 6 3 49
 10.2 2.04 67.35 2.04 12.24 6.12 
  Humanit 23 21 28 58 18 18 166
 13.86 12.65 16.87 34.94 10.84 10.84 
  LifeSci 12 14 14 3 27 3 73
 16.44 19.18 19.18 4.11 36.99 4.11 
  SocSci 13 10 3 8 12 33 79
 16.46 12.66 3.8 10.13 15.19 41.77 
   Total 109 108 111 101 87 82 598
 18.23 18.06 18.56 16.89 14.55 13.71 
 Error count estimates for Curric Group     
  ApplSci  Business  EngPhyS  Humanit  LifeSci  SocSci    Total 
 0.5114 0.6014 0.3265 0.6506 0.6301 0.5823 0.5504
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Table 3. Resubstitution summary for test data using 6 nearest neighbors, male dataset. 
N=324. 
                            Number of observations and percent classified into Curric Group 
From Curric 
Group 

   ApplSci  Business   EngPhyS   Humanit   LifeSci   SocSci     Total 

  ApplSci 26 4 0 15 8 6 59
 44.07 6.78 0 25.42 13.56 10.17 
  Business 7 21 8 4 16 8 64
 10.94 32.81 12.5 6.25 25 12.5 
  EngPhyS 8 13 35  13 20 19 108
 7.41 12.04 32.41 12.04 18.52 17.59 
  Humanit 1 1 1 17 3 5 28
 3.57 3.57 3.57 60.71 10.71 17.86 
  LifeSci 0 1 0 2 12 0 15
 0 6.67 0 13.33 80 0 
  SocSci 8 4 4 6 8 20 50
 16 8 8 12 16 40 
  Total 50 44 48 57 67 58 324
 15.43 13.58 14.81 17.59 20.68 17.9 
 Error count estimates for Curric Group     
  ApplSci  Business  EngPhyS  Humanit  LifeSci  SocSci    Total 
 0.5593 0.6719 0.6759 0.3929 0.2 0.6 0.5167
 
 
Table 4. Resubstitution summary for test data using 6 nearest neighbors. Female dataset. 
N=187. 
                      Number of observations and percent classified into Curric Group 
From Curric 
Group 

   ApplSci  Business   EngPhyS   Humanit   LifeSci   SocSci     Total 

  ApplSci 10 2 1 3 1 4 21
 47.62 9.52 4.76 14.29 4.76 19.05 
  Business 2  9 6 3 10 9 39
 5.13 23.08 15.38 7.69 25.64 23.08 
  EngPhyS 1 4 12 1 4  1 23
 4.35 17.39 52.17 4.35 17.39 4.35 
  Humanit 7 7 5 14 12 4 49
 14.29 14.29 10.2 28.57 24.49 8.16 
  LifeSci 2 0 2 1 13 0 18
 11.11 0 11.11 5.56 72.22  0 
  SocSci 3 4 5 4 8 13 37
 8.11 10.81 13.51 10.81 21.62 35.14 
  Total 25 26 31 26 48 31 187
 13.37 13.9 16.58 13.9 25.67 16.58 
 Error count estimates for Curric Group     
  ApplSci  Business  EngPhyS  Humanit  LifeSci   SocSci    Total 
 0.5238 0.7692 0.4783 0.7143 0.2778 0.6486 0.5687
 



 128 

APPENDIX D 
 

ACROSS-STRUCTURES COMPARISON OF CRITERION VARIABLES 

 

Table D1 shows that, for both men and women, the academic ability variables 

(SATV, SATM, and GPA) made the largest contributions to the stronger canonical 

structures. The academic variables did not act in concert across the eight structures. 

SATV and SATM both contributed positively to six of the eight canonical structures. 

GPA was positive in four of the eight canonical structures. The career decision-making 

variables were strongest in the weaker canonical structures. Career decidedness and 

salience, used only in the male dataset, were both positive in two structures and negative 

in two structures. Comfort and major decidedness were both used only in the female 

dataset. Comfort was negative in three structures and positive in one; major decidedness 

was positive in two structures and negative in two structures.  

 
Table 1. Contributions of seven criterion variables to eight (four male, four female) 
canonical structures describing differences among curriculum groups. 
  Male dataset (n=471) Female dataset (n=598) 

Canonical 
Structure 

Label

Hi 
SATM/ 
HI GPA 

Hi SATV/ 
HiGPA HiSATV/HiSATM 

Hi 
decision-
making 

Hi 
SATM/ 
HI GPA 

Hi SATV/ 
HiGPA 

Hi 
decision-
making 

Low 
major 
decide 

Variable Struc I Struc II Struc III Struc IV Struc I Struc II Struc III Struc IV 

SATV -0.012 0.597 0.743 0.275 -0.317 0.719 0.234 0.498 

SATM 0.589 -0.089 0.745 -0.268 0.658 0.340 0.394 0.351 

GPA 0.698 0.680 -0.210 -0.078 0.415 0.815 -0.141 -0.102 
Career 
decidedness 0.307 -0.309 -0.202 0.855         

Salience 0.299 -0.342 -0.206 0.465         

Comfort         -0.144 -0.014 0.803 -0.146 
Major 
decidedness         -0.192 0.235 0.611 -0.716 
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APPENDIX E 
 

ACROSS-STRUCTURES COMPARISON OF GROUP MEANS 

 

Table E1 summarizes the associations of the six curriculum groups across the 

eight canonical structures. It shows that the applied sciences group was negatively 

associated with six of the eight canonical structures. In the two structures where the 

association was positive, it was weak. Business had a positive association with three 

structures and a negative association with five. Engineering/physical sciences was 

positively associated with seven of the eight structures; two of these positive associations 

were the strongest in the descriptive discriminant analyses. Both the humanities and life 

sciences groups were positively associated with five of the eight structures, but in both 

cases the strongest association was negative. Social sciences was positively associated 

with five structures and negatively with three. 

 
Table 1. Group means of six curriculum groups on eight (four male, four female) 
canonical structures describing differences among curriculum groups. 
 
  Male dataset (n=471) Female dataset (n=598) 

Canonical 
Structure 

Label 
Hi SATM/ 
HI GPA 

Hi SATV/ 
HiGPA 

HiSATV/ 
HiSATM 

Hi 
decision-
making 

Hi SATM/ 
HI GPA 

Hi SATV/ 
HiGPA 

Hi 
decision-
making 

Low major 
decide 

Group Struc I Struc II Struc III Struc IV Struc I Struc II Struc III Struc IV 

AS -0.4246 -0.4991 -0.0769 -0.0145 -0.0922 -0.5492 0.1947 0.0019 

Bus 0.1291 0.2278 -0.2247 -0.1701 0.2905 -0.0772 -0.2808 -0.0593 

EPS 0.6039 -0.1611 0.2377 0.0219 0.9080 0.2227 0.3130 0.1315 

Hum -0.5473 0.2602 0.3472 -0.0460 -0.2900 0.1647 0.0628 0.0195 

LS 0.1870 0.0448 -0.4751 0.3500 -0.1101 0.2137 0.1306 -0.2321 

SS -0.2706 0.4191 0.0976 0.2055 -0.2762 0.0699 -0.1554 0.1972 
AS=Applied Sciences, Bus=Business, EPS=Engineering/Physical Sciences, Hum=Humanities, LS=Life 
Sciences, SS=Social Sciences 
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    APPENDIX F 
 

                                     CAREER DECISION PROFILE 
 

Name:       SS#: 
MDS Section: 
 

CAREER DECISION PROFILE 
 
Directions:  This inventory is designed to help you think about your career choice.  You will consider: 
a.  How decided you are, 
b.  How comfortable you are with your decision, and  
c.  Your career decision needs. 
 
There are no right or wrong answers.  Just give the answer that best fits you.  Do not spend too much time 
on any one statement. 
 
Have you decided on an occupation?  How certain are you?  Think about it for a moment.....Now circle  
the appropriate number (1-8) below to show how much you agree with the following statements: 
 
Decidedness 
1.   I have an occupational field in mind that I want to work in (for example, medicine, agriculture,  
      management, or the performing arts). 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
2.   I have decided on the occupation I want to enter (for example, electrical engineer, nurse, or cook). 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
Now that you have indicated how decided you are, how do you feel about where you are in the 
process of making a choice? 
 
Comfort 
3.   I feel at ease and comfortable with where I am in making a vocational decision. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
4.   I’m not worried about my career choice. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
Career Decision Needs 
Now you will read statements people make when talking about making an occupational choice.  Please read each  
statement and circle the number that shows the extent to which you agree or disagree that it describes you. 
 
Section A 
5.   I wish I knew which occupations best fit my personality. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
6.   I need to have a clearer idea of what my interests are. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
7.   I need to have a clearer idea of my abilities, my major strengths and weaknesses. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
                                    
                                                      (PLEASE TURN OVER TO OTHER SIDE) 
 
 
 
 
 
 
 
Source: Dr. Lawrence K. Jones, Department of Counselor Education, North Carolina State University   
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Section B 
8.   I need information about educational programs I want to enter. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
9.   I do not feel I know enough about the occupations that I am considering. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
10. I know what my interests and abilities are, but I am unsure how to find occupations that match them. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
 
Section C 
11. I feel relieved if someone else makes a decision for me. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
12. I am an indecisive person; I delay deciding and have difficulty making up my mind. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
13. I frequently have difficulty making decisions. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
 
Section D 
14. I don’t need to make a vocational choice at this time. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
15. My future work or career is not that important to me right now. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
16. I don’t have strong interests in any occupational field. 
STRONGLY DISAGREE    1 2 3 4 5 6 7 8 STRONGLY AGREE 
 
 
 

DECIDEDNESS ON AN ACADEMIC MAJOR 
 
17. Please indicate (circle) the statement which best describes you in terms of how decided you are about choosing  
an academic major: 
 
 1.  Undecided about an academic area and major 
 2.  Considering majors in several colleges 
 3.  Considering majors in one college 
 4.  Decided on a major 
 
18. How close are you to deciding on an academic major? 
  

Not close, I’m undecided 1 2 3 4 5   So close, that I’ve decided  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: Dr. Lawrence K. Jones, Department of Counselor Education, North Carolina State University  
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    APPENDIX G 
 

                     EXEMPTION FROM ADMINISTRATIVE REVIEW 

 


