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This study compared the effects of using formal decision-making strategies on the quality of 
students' decision about choice of a college major. The interaction of students' decision-making 
characteristics, stage and style, on treatment outcomes was also examined. University freshmen 
(n = 113) were randomly assigned to 3 groups: the Elimination by Aspects Strategy (EBA), the 
Subjective Expected Utility Strategy (SEU), and the control group. The results showed that the 
"rational" decision style students who used the EBA scored significantly higher on choice certainty. 
They also scored lower on choice anxiety and career indecision than rational style students in the 
control group. The "explorers" who used the EBA sought more information than their counterparts 
in the control group. Rational style students who used SEU scored significantly higher on cognitive 
complexity than their counterparts in the control group. 

College students arrive at a choice of major by assembling, ordering, and combining information 
about themselves, their preferences and knowledge, and the conditions for choosing a major. Information 
about majors and their outcomes is available from formal, overt sources such as the college catalog and 
from informal, covert sources such as the student's "grapevine." Students attempt to make sense of the 
information by applying personal strategies, simple rules for organizing information, and then making 
judgments about the choices. These personal strategies vary across individuals but typically reduce to 
simple cognitive procedures that seem to have worked in the past and that usually resemble the formal 
strategies derived from theoretical decision models such as those reviewed by Hogarth (1987) and 
Svenson (1979). The purpose of this study was to investigate the efficacy of teaching two formal decision-
making strategies, through locally designed microcomputer programs, on the quality of students' 
decision-making processes when choosing an academic major.  

Decision-Making Models 
Theoretical decision-making models provide useful conceptual frameworks for decomposing and 

clarifying decision situations people face. The models have traditionally taken two forms: prescriptive and 
descriptive (cf. Jepsen & Dilley, 1974; Pitz & Harren, 1980). The former prescribe rules to follow to reduce 
decision errors and are concerned with developing cognitive procedures that conform to rational criteria. 
Descriptive models specify how people actually do make decisions and are concerned with describing the 
decision process itself. Two forms of decision rules, a maximization rule and an approximation rule, have 
been proposed for career decision interventions (Gati., 1986).  

Proponents for prescribing maximization rules for career decisions have attempted to develop 
interventions to teach rules for making the "right" decision, that is, a decision that meets a set of axioms 
a completely rational decision maker would follow. For example, the decision maker is taught to specify 
desired outcomes and evaluate each alternative action using the strategy called Subjective Expected 
Utility (SEU; Gati, 1986), which is described later. The right choice is defined as the one that brings the 
decision maker maximum utility or greatest aggregate value. The SEU strategy has been translated into 
several decision-making models applying a maximizing rule (e.g., Gelatt, 1962; Kaldor & Zytowski, 1969; 
Katz, 1966).  

By contrast, some theorists (Simon, 1976; Tversky, 1975) insist that most decision makers look for 
a choice of action that is "good enough" rather than the best. They argue that most decision problems do 



not lend themselves to easy analysis and humans have cognitive limitations that make maximizing 
strategies difficult and time-consuming. The nature of decision making processes can better be described 
as following the rules of sequential approximation and elimination, a model which is described later. This 
emphasis has led to explication of career decision models based on the Tversky's (1972) Elimination by 
Aspects (EBA) strategy. A few career decision-making models suggested for counselors' use have 
employed the EBA strategy (e.g., Gati, 1986; Hilton, 1962). 

Perhaps the question of interest to counselors is not which model is better but rather which model 
is most useful for a particular decision maker addressing a particular career decision situation as perceived 
by clients. For example, Edwards, Lindman, and Phillips (1965) have noted that in an urgent decision 
situation, the decision maker attempts to approximate the prescriptive model in order to maximize 
returns. In other words, making a "right" decision may be required for some situations but making a "good 
enough" decision may be sufficient and effective for other situations.  
 
Teaching Decision Making  

Direct teaching about decision-making strategies has been shown to have several desirable 
influences on people making career decisions. Instruction has affected increased vocational maturity and 
choice certainty in college students (Rubinton, 1980); has contributed to improved quality of career 
decisions by college female students and younger male students (Krumboltz, Scherba, Hamel, & Mitchell, 
1982); has increased vocational maturity in high school juniors (Egner & Jackson, 1978); and has increased 
career exploratory behavior and career planfulness for high school juniors (Jepsen, Dustin, & Miars, 1982).  

Reviews of general career intervention effects (e.g., Fretz, 1981; Oliver & Spokane, 1988; Spokane 
& Oliver, 1983) have concluded with an argument for factorial designs to assess interactions between 
treatment and client characteristics. Two personal characteristics of college students may influence their 
approach to the specific decision-making situation of choosing a college major: (a) decision-making stages, 
the person's position along a developmental continuum of the decision processes and (b) decision-making 
style, the person's characteristic mode of perceiving and responding to decision-making tasks. A stage 
conceptualization of decision processes was described by Tiedeman and O'Hara (1963), who specified four 
sequential stages-exploration, crystallization, choice, and clarification in the anticipatory phase prior to 
the act of choice. Harren, Kass, Tinsley, and Moreland (1978), in a causal study of decisional status, found 
that individuals who progressed through the stages are more likely to have made a satisfying choice of 
college major than those who have not progressed through these stages.  

Three decision-making styles exhibited by college students, called rational, intuitive, and 
dependent, were introduced by Harren (1978). Studies on the effects of style on learning decision-making 
processes have produced mixed results. Some studies (Phillips, Pazienza, & Walsh, 1984; Phillips & 
Strohmer, 1982) have indicated that the rational style is not necessarily associated with progress in career 
development. Others (Blustein, 1987; Harren et al., 1978; Lunneborg, 1978) found the rational style is 
positively related to progress in decision making. Studies on the differential effects of instruc-tion on 
people with contrasting decision-making styles have also yielded mixed results. Krumboltz, Kinnier, Rude, 
Scherba, and Hamel (1986) found that dependent decision makers were more receptive to rational 
training, whereas Rubinton (1980) found that rational decision makers did best with a rational 
intervention and intuitive decision makers did best with an intuitive intervention. 
 
Research Questions  

Research in teaching decision-making strategies has pro-duced mixed yet promising results. 
Teaching a strategy has generally been shown to yield positive outcomes, but the interaction of 
intervention with the decision maker's characteristics has not produced a consistent pattern of findings. 
The first research question addressed in this study was con-cerned with the general effects of teaching 
strategies: How effective is a computer-assisted program in teaching the use of formal decision-making 



strategies on the quality of college students' decisions about an academic major? Two formal career 
decision-making strategies, a descriptive EBA strategy and a prescriptive SEU strategy, were translated 
from theoretical statements (see Gati, 1986) into instructional proce-dures and programmed for 
microcomputer.  

A second research question was directed toward understanding person-treatment interactions: 
Which strategy is most effective with which kinds of decision makers? We assumed that college students 
differed in their decisional status at the time they volunteered to interact with the program. They were 
likely to be at various stages in the process of major selection, and they might or might not approach 
career decisions with a rational style. Therefore, effectiveness of the strategies may depend not only on 
the particular strategy taught but also on the student's decision-making stage, style, or both.  

College students were taught how to apply the strategies to their personal decision about a 
college major through a specially developed microcomputer program with tutorial and simulation 
features. The students supplied information from their own college major decision and manipulated the 
information following the steps from the formal strategy. Computer-assisted instruction was selected as 
the mode of teaching because it is standardized and cost-effective. The quality of students' decisions was 
defined broadly as both the decision-making processes students exhibited immediately after in-struction 
and the outcomes observed in a 3-week follow-up of postinstruction activity related to choosing a major. 
The former criteria were the following: (a) anxiety associated with choosing a major, (b) choice certainty 
about major and occupation, (c) degree of career indecision, (d) choice complexity both in reasons for 
choices and advice to a friend, and (e) extent of career exploratory behavior. Postinstruction 
com-mitment, assessed by follow-up measures, was indicated by (f) the extent to which students took 
actions leading toward their career goals. Operational definitions are provided later. The criteria were 
selected from those used in earlier studies of career interventions (Oliver & Spokane, 1988) to tap a wide 
range of decision-making behaviors from the affective (criteria a, b, and c), cognitive (d), and operant (e 
and f) domains. 
 
Method  
Sample  

Freshmen who were enrolled in 35 rhetoric classes required of all undergraduates at a large public 
university were invited to participate in the study. Only those students who were undecided about their 
academic majors, about 20% of class members, were recruited. One hundred thirty undecided students 
agreed to participate and attended an orientation session, but 17 students either did not keep 
appoint-ments or failed to show up after a follow-up telephone call. One hundred thirteen students 
participated in the treatment sessions and completed the posttreatment measures. Of the 113 freshman 
partici-pants, 68 (60%) were female and the mean age was 18.5 years (SD= 1.65). The sample consisted 
primarily of White Americans (95% or higher). 

Participants were assigned randomly to one of three experimental groups: EBA, SEU, and control. 
A preliminary analysis indicated no significant differences among groups in age, F(2, 111) = 0.043, p < .96; 
composite score on American College Testing Assessment, F(2, 108) = 0.470, p < .80; father's occupational 
prestige, F(2, 107) = 0.480, p < .62; father's educational level, F(2, 111) = 0.226, p < .80; self-esteem scores, 
F(2, 112) = 1.14, p < .32; and trait anxiety scores, F(2, 112) = 2.99, p < .06. On the basis of these 
comparisons, we assumed that the three experimental groups were comparable.  
 
Instruments: Criterion Variables  

Career Decision Scale (CDS). The CDS (Osipow, Carney, Winer, Yanico, & Koschier, 1976) was used 
to assess choice certainty and career indecision. The CDS is a 19-item 4-point Likert type scale of self-
descriptive statements scored on a scale ranging from not like me (I) to like me (4). The first item was used 
to indicate certainty of occupation choice (CDS-O) and the second item was used as a separate measure 



to indicate certainty of major choice (CDS-M). These two items were treated as two separate scales 
because the tasks involved in deciding on a college major and deciding on an occupa-tion are assumed to 
be different. Since these are one-item scales, no reliability estimates are available. 

Choice Indecision Scale (CDS-I). The CDS-I, designed to assess the antecedents of career 
indecision, was derived from summing the remaining 16 items of the CDS. A high score on this scale 
indicated high choice indecision. The scale has demonstrated sensitivity to change between pretest and 
posttest and has reliability coefficients ranging from .70 to .90 (Osipow, 1980). The coefficient alpha 
esti-mated for this sample was .86 (n = 113). Rogers and Westbrook (1983) found clear support for the 
construct and concurrent validity of the scale.  

State-Trait Anxiety Inventory (STAI) State Anxiety Subscale. The STAI State Anxiety Subscale 
(Spielberger, Lushene, Vagg, & Jacobs, 1983) was used to assess choice anxiety, a transitory emotional 
state of arousal highly influenced by the immediate choice situation of choosing a college major. 
Directions for the STAI State Anxiety Subscale were modified so that students were directed to answer 
questions specifically within the time frame when choosing a major. Modification of test instruction was 
justified by the test authors (see Spielberger et al., 1983, p. 3). The STAI State Anxiety Subscale is a 20-
item inventory with a response format of a 4-point rating scale ranging from not at all (1) to very much so 
(4). The score was derived by summing the weighted ratings for the 20 items, taking into account the fact 
that the scale is reversed for some of the items. A high score indicated a high state of anxiety. 

Given the transitory nature of anxiety states, internal consistency measures provide more 
meaningful reliability indexes. Alpha coeffi-cients estimated for college students are .91 for men and .93 
for women (Spielberger et al., 1983). The coefficient alpha estimated for this study was .95 (n = I 13).  

Choice complexity. Choice complexity refers to the degree of differentiation in an individual's 
construct system, for example, the relative number of different dimensions of judgment used by a person 
(Tripodi & Bieri, 1964). Responses to open questions were scored for two variables: (a) the number and 
content of suggestions students would give to a friend for advice regarding choosing a major (ADV) and 
(b) the number of separate reasons expressed to support choice of major (REAS). The former was collected 
immediately after the program as a part of a feedback sheet. The latter was collected by a follow-up 
questionnaire 3 weeks later for treatment groups or immediately for the control group. A large number 
of different reasons or suggestions indicates high cognitive complexity (see Anastasi, 1982, p. 608). 

Two graduate students used written scoring instructions to classify students' responses on the 
two variables. The instructions contained the conceptual definitions followed by a specific scoring criteria 
and examples for each scale point. When rating complexity of suggestions, raters judged the quality of 
student responses using a 6-point scale ranging from 1, no answer or inappropriate answer, (1) to more 
than one suggestion and at least one is complex or a series of single suggestions consisting of a sequence 
of actions followed step by step (6). When rating complexity of reasons, raters counted the total number 
of separate reasons, defined as a word or group of words that convey a single idea or concept. For 
example, "I like it, it would be interesting" was counted as one reason, whereas "I like it and I can do well 
at it" were counted as two reasons. Interrater correlations for these two variables were .64 and .88, 
respectively.  

The follow-up questionnaire also assessed career exploratory or information-seeking behavior. 
Students checked from a list of 25 information sources those they had used over the past 3 weeks. The 
checklist included sources such as informative persons (e.g., professors, counselors, friends, parents, etc.), 
media (e.g., books, magazines, films, tapes, computer information systems, etc.), campus resources (e.g., 
career information services, alumni office, university counseling center, co-op education office), and field 
experiences (e.g., career day, class in career planning, work study, volunteer work, co-curricular activity). 
The extent of exploratory behavior was derived by counting the number of sources checked (INFO).  

Postdecision commitment, action taken toward making a commitment to the choice of a major 
(ACT), was assessed by counting responses to follow-up questionnaire items asking what actions the 



student had carried out to pursue a college major. Student responses were rated for action frequency. 
The instructions for scoring this measure were similar to the one developed for scoring cognitive 
complexity. The interrater correlation between two graduate student raters was .92. 
 
Instruments: Independent Variables  

The two decisional status variables were (a) stage in decision processes and (b) decision-making 
style, both measured by the Assessment of Career Decision Making-Form B, (ACDM-B; Harren, 1978). The 
ACDM-B, Part II, is composed of four subscales that represent Tiedeman and O'Hara's (1963) stages of 
decision-making: exploration, crystallization, choice, and clarification. The 40-item inventory, IO items for 
each subscale, has an agree-disagree response format. Scores were derived by summing the number of 
checks in the agree category for each subscale. A high score on a subscale indicated emphasis on the stage 
represented by the scale. Harren (1978) estimated the internal consistency for ACDM-B for 1,118 college 
students as .82, .63, .82, and .52 for each stage respectively. The four stages were merged into two stages 
in this study; participants who had higher combined scores on Exploration and Crystallization than on 
Choice and Clarification scales were classified as "explorers" and others were classified as "choosers," as 
Tiedeman later suggested (Miller-Tiedeman & Tiedeman, 1990). The internal consistencies estimated for 
these two combined scales based on 113 freshmen were .78 and .83.  

The ACDM-8, Part I, consists of 30 items developed to assess the degree to which individuals rely 
on each of three decision making styles, Rational (DMS-R), Intuitive (DMS-1), and Dependent (DMS-D). 
Each style is measured by a separate IO-item scale considered to be relatively independent. Participants 
who had higher scores on Rational scale than on Dependent and Intuitive scales were classified as rational 
style decision makers. The groups who scored highest on Dependent and Intuitive scales were combined 
and named as non-rational style decision makers because only a small portion scored highest on either 
scale. Harren et al. (1978) reported the test-retest reliability for these scales to be .85 for Rational, .76 for 
Intuitive, and .85 for Dependent. Internal consistency estimates reported by Jepsen and Prediger (1981) 
were .72, .60, and .69, respectively. Coefficient alphas estimated for these three scales based on this 
sample were .77, .69, and .79, respectively.  
 
Experimental Procedure  

A 40-min group orientation session was scheduled to obtain students' consent and administer a 
preliminary survey including the ACDM-B (Harren, 1978) to assess decision-making style and stage; the 
STAI Trait Anxiety Subscale (Spielberger et al., 1983); and Rosenberg's (1965) Self-Esteem Inventory, 
modified by Bachman and O'Malley (1977) to screen for high trait anxiety and low self-esteem; questions 
about age, gender, and family socioeconomic status; and permission to obtain American College Testing 
Assessment com-posite scores. Eight students showing unusually high trait anxiety or low self-esteem 
(i.e., two standard deviations or more) were interviewed briefly to see if they felt comfortable continuing 
and were told about counseling services on campus. All chose to remain in the study.  

During the orientation session, students were assigned randomly to three experimental groups: 
EBA, SEU, and control. Control group students completed an additional set of tests during the orientation 
session, including the STAl State Anxiety Subscale, the CDS, and the follow-up questionnaire. Treatment 
sessions were scheduled over a 3-week period. 

It should be noted that the time between measures was not the same for the control group as it 
was for the experimental groups. We recognize that extraneous factors may have occurred during this 
time period. Alternatively, treatment could have been withheld for the control group in such a way that 
the time between measures was the same for all groups. However, there are shortcomings involved in 
this type of wait-list design, for example, studies have shown that symptoms were reduced for wait-list 
control groups. The disadvantages with wait-list control design were discussed by Lambert, Shapiro, and 
Bergin (1986).  



The experimental treatments were standardized by using computer tutorial and simulation. The 
computer programs were designed to teach steps of the decision-making strategies followed by applying 
the strategies to student's personal decision-making situation regarding choosing a major. Within each 
step, students input their personal data and used the data to simulate their own decision-making 
situation. Time spent on the program from sign on to sign off was recorded in the program file. On the 
average, students spend 47 min (ranging from 29 to 85 min) on the SEU computer program and 61 min 
(ranging from 39 to 111 min) on the EBA computer program. Most students completed the program in 
one session; 3 students used two separate sessions.  

Immediately after completing the program, students responded to a 10-statement Likert scale 
feedback sheet on which they rated their satisfaction with the program and answered the question about 
suggested advice for a friend. Questions were adapted from two questionnaires used for similar purposes, 
five questions from Zener and Schnuelle (1972) and five from Ryan and Drummond (1981). Coefficient 
alpha estimated for this sample was .86. They completed the posttreatment instruments, the CDS, the 
STAI State Anxiety Subscale, and the choice complexity measure (ADV). The follow-up questionnaire was 
mailed to students in the two treatment groups 3 weeks following the treatment session. For the control 
group, students were given a choice of using either program. A feedback sheet was also given after they 
finished the program.  
 
Program Descriptions  

The two decision-making strategies taught were derived from well-known decision-making 
models described by Gati (1986) and Katz (1966). Instructional programs were developed originally during 
an earlier project conducted in small-group settings with high school juniors. The content was modified 
for college students choosing a major. Additional revisions were based on comments solicited during field 
tests of the computer programs with several college students.  

Elimination by Aspects strategy. There are five steps in the EBA strategy. For each step, the 
instructional program contained learning objectives, activity instructions, and simulation exercises. A 
check question was inserted at the end of each step to assure that the student had grasped the material. 
A list of academic majors and information resources, such as the Career Information Center, were included 
in the computer program along with suggestions on how to search off-line for additional information.  

The first step began with students creating a list of majors perceived as possibilities they were 
capable of doing and would like to do if they took the time and did the necessary academic work. After 
students had listed all the majors they were considering and matched this list against other lists, for 
instance, friends' majors, all majors at the university, and so forth, they were instructed to identify and 
name aspects of major, such as qualitative dimensions of majors that were important to them (e.g., 
activities required to complete majors or rewards obtained from majors). We used a simulated card sort 
exercise to teach the concept of aspects pertinent to the choice of majors. After students learned the 
concept, they used their own words to describe their personal aspects of majors and then ranked their 
aspects by importance.  

Students specified the highest and lowest poles for the dimension of each aspect. For example, 
the aspect "difficulty of coursework" could range from "requires minimum effort" at the lowest pole to 
"requires extra efforts and special assistance" at the highest pole. Next, they specified their personal range 
of acceptability on each aspect, for example, no less than 1 year and no more than 4 years of academic 
training. Students used their range of acceptability to reduce their list of options. The majors that did not 
fall within the acceptable range for their aspects were crossed from the list. Students applied each aspect, 
one at a time, from the most important one to the least important one until only three to five majors 
remained on the list. If students had more than five or less than three majors, they were instructed to 
modify the specifications in such a way that more majors were eliminated or included. Finally, students 



rank ordered the remaining majors according to overall attractiveness. Suggestions about how to validate 
their choices were given and steps in the EBA strategy were summarized.  

Subjective Expected Utility strategy. The purpose of the SEU strategy, the steps, and activities in 
each of the steps were described and introduced to the students at the start of the program. The structure 
of the instructional program was parallel to the EBA strategy, except that there were six steps in the SEU 
strategy. The first step involved naming and clarifying two or three alternative actions, for example, 
declaring a communications major. Students were instructed to use the balance sheet exercise from Janis 
and Mann (1977) to derive a list of anticipated outcomes, for instance, social work major may lead to 
feeling good about helping people. They then compared and rated the outcomes to achieve a value index. 
Next, students estimated expectancies by making an educated guess about the likelihood that each 
alternative will lead to an acceptable level of each anticipated outcome. The fifth step involved calculating 
expected utilities by multiplying the numerical ratings for the value assigned each outcome by the 
expectancy ratings and summing within each alternative. The student's calculations were cross-examined 
in the computer program for accuracy. Finally, the students evaluated the alternatives by comparing the 
expectancy-value products and making a judgment about each action. If students were not satisfied with 
the result, they were instructed to modify their value ratings and expectancy ratings and recalculate the 
expectancy-value products. They repeated the process until a single solution was reached. Suggestions 
about how to validate their choices were given and steps in the EBA strategy were summarized.  
 
Design and Analysis  

Both research questions were addressed using multivariate analysis of covariance (MANCOVA) 
and analysis of covariance (ANCOVAs). Correlations among posttreatment dependent variables were 
significantly high among four of the five variables, STAIS State Anxiety Subscale, the CDS-O, the CDS-M, 
and the CDS-I, ranging from .49 to .81. The correlations were sufficiently high to justify the use of the 
combination of the four posttreatment dependent variables in a Treatment Group (A) x Stage (B) x Style 
(C) MANCOV A with time factor being covaried.  

Dependent variables were adjusted for the time (in minutes) students spent on the computer 
program by using time as a covariant in the analysis. This was done because the amount of time students 
spent on the programs was different. We treated the amount of time students used as a concomitant 
variable, for example, learning motivation, pace of learning, which need to be counterbalanced. The 
Wilks's lambda statistic was used in the MANCOVA as the index differentiating treatment groups. The 
index estimated the proportion of total variance in individual differences across a set of measures that 
were attributable to intergroup differences. An F value based on Wilks's lambda was statistically 
significant (p < .05), and univariate Fs were computed to determine the extent to which each measure 
differentiated among the groups. If no significant ANCOVA interac-tions were found but a significant main 
effect was found, differences were examined using Schetre test with significance set at p < .05 level. Any 
significant interaction was a prompt to conduct a Schetre follow-up test among groups within each factor 
level.  

The ADV measure and the three follow-up measures, ACT, REAS, and INFO, were low in 
intercorrelation, and were therefore analyzed using four separate three-way (treatment x stage x style) 
univariate ANCOVAs. Table I provides a summary of significant multivariate and univariate effects for the 
posttreatment and follow-up measures. The treatment groups (A) were EBA, SEU, and control; the stages 
(B) were exploration stage and choice stage; the styles (C) were rational style and nonrational (Intuitive 
and Dependent) style; the covariance (D) was the amount of time students spent on the computer. 
 
 
 
 



Results  
Preliminary Analyses  

Students' reactions toward interacting with a microcomputer program were assessed on a 10-
item feedback sheet. Responses from all participants were used in these analyses. Items included in the 
feedback sheet were self-descriptive statements, for example, "Using this program helped me to make 
the educational plans I need to make." Average ratings for 10 items (N = 109, 4 cases missing) were 
positive, with a mean rating of 3.90 and a range from 3.10 to 4.50 on a 5- point Likert scale. A t test 
comparing the EBA group and SEU group showed no significant difference in students' reaction to the 
program, ± (7 4) = -1.12, p = .27.  

Another verification of students' acceptance of the pro-grams was that 61 of 109 students (56%) 
indicated they would like to use the program again and 48 expressed no interest, but of the latter group 
26 agreed they would recommend the program to their friends. Only 6 students said that using the 
program was a waste of time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. CDS-O = Career Decision Scale, occupational certainty; CDS-M = Career Decision Scale, major 
certainty; CDS-I = Choice Indecision Scale (career indecision); STAI-S = State-Trait Anxiety 
Inventory, State Anxiety Subscale (choice anxiety); ADV = choice complexity, simulated advice; 
ACT= actions on choice; REAS = choice complexity, reasons for choice; INFO = information sources 
used. MANCOVA = multivariate analysis of covariance; ANCOV A = analysis of covariance. The 
significant effects for the first four dependent variables were analyzed using a three-way 
MANCOVA and followed by two separate one-way ANCOV As, one for rational style (R) and one 
for nonrational style (NR). The last four dependent variables were based on four three-way 
ANCOVAs. 
 

Posttreatment Measures  
The MANCOVA resulted in a significant multivariate main effect for stages, F(4, 97) = 16.25, p < 

.001; style, F(4, 97) = 2.55, p = .044; and the effects of the interaction of Treatment Group x Style, F(8, 
194) = 2.44, p = .016 (see Table 1). The main effect for the treatment groups on the multivariate outcome 
was not found to be significant, F(8, 194) = 1.49, p = .163. Given the significant Treatment x Style 
interaction, a one-way simple effect analysis comparing differences among treatments within each style 
level was conducted.  

Follow-up ANCOVAs on each style factor level resulted in four significant treatment group simple 
effects for Rational decision-making style, STAI State Anxiety Subscale, F(2, 75) = 5.01, p = .009; CDS-O, 

Table I 
Summary of Significant Multivariate and Univariate Effects 

Analysis/dependent 
variable 

Three-way MANCOV A 
CDS-0 
CDS-M 
CDS-I 
STAI-S 

One-way ANCOVA 
CDS-O 
CDS-M 
CDS-I 
STAI-S 

Three-way ANCOVA 
ADV 
ACT 
REAS 
INFO 

Significant effects 

B (stage) 
C (style) 
D (time covariate) 
A X C (Treatment X Style) 

A (R), D (R) 
A (R), D (R) 
A (R), D (NR) 
A (R) 

A, D 
D 
A, B, C, D, A x C 
D, A x B 



F(2, 75) = 9.78, p = .000; CDS-M, F(2, 75) = 6.40, p = .003; and CDS-I, F(2, 75) = 5.42, p = .006. No significant 
simple effect for treatment groups was found for nonrational decision-making style. Adjusted means, 
standard deviations, and results of F test for each style factor are summarized in Table 2. A further 
examination using Schefie test showed the following results: Rational style deci-sion-makers who used 
the EBA program scored significantly lower than the control group on choice anxiety and career indecision 
and scored significantly higher than the control group on occupation choice certainty and major choice 
cer-tainty.  
 
Follow-Up Measures  

The three-way ANCOV A resulted in two main effects for treatment groups in ADV, F(2, 112) = 
4.42, p = .014, and REAS, F(2, 92) = 4.23, p = .o18. The results also indicated two interactions, Group x 
Style interaction for REAS, F(2, 91) = 3.91, p = .024, and Group x Stage interaction for INFO, F(2, 91) = 3.32, 
p = .041.  

Subsequent one-way ANCOVA resulted in one significant group main effect for ADV, F(2, 112) = 
3.36, p = .038, and two significant group simple effects for rational style in REAS, F(2, 64) = 4.90, p = .011, 
and for exploration stage in INFO, F(2, 4 7) = 4.17, p = .022. Schefie follow-up test indicated the SEU 
strategy group scored significantly higher than the EBA group on choice complexity (ADV). Rational 
decision makers who used the SEU program scored significantly higher on reasons for choice (REAS) than 
rational decision makers who were in the control group. Students in the exploration stage who used the 
EBA program scored significantly higher on exploratory behavior (INFO) than those who were in the 
exploration stage and in the control group. Adjusted means, standard deviations, and results of F test for 
each style factor are summarized in Table 2.  

Time as a covariant appears to have accounted for a great deal of variance for criterion measures. 
It was significantly associated with seven of the eight dependent measures. The beta regression 
coefficients (β) and significant t value (p) for the eight criterion measures were CDS-O, β = -.36, p = .000; 
CDS-M, β = -.33, p = .OCH; CDS-I, β = .21, p = .028; STAI-S, β = .04, p = .656; ADV, β = .27, p = .013; ACT, β 
= .28, p = .009; REAS,  β = .30, p = .006; and INFO, β = .21, p = .050. 
 
Conclusion and Implications  

This study was designed to test the efficacy of teaching two formal decision-making strategies 
with computer-assisted in-struction to college students deciding on a college major, as well as to explore 
the "more sophisticated and analytical research question" (Oliver & Spokane, 1988, p. 447) about the 
interaction of the strategies taught with students' characteristics of decision-making stage and style and 
time spent on instruction. Although only a few main treatment effects were observed under the stringent 
criteria set, that is, MANCOVA rather than ANCOVA analyses, several significant interaction effects were 
found for teaching the EBA strategy to students who have a predominantly rational style on qualities of 
career decision processes measured immediately after instruction. These students showed less anxiety 
and indecision and greater choice certainty. On measures of cognitive complexity, students who were 
taught the SEU strategy scored higher than EBA students on complexity of suggestions they offered in a 
simulated decision, and students with rational style who were taught SEU exceeded others on complexity 
of reasons for choices. Students in the Exploration stage who were taught the EBA strategy engaged in 
more information searches than the control groups. In summary, the interaction effects and differential 
outcomes in this study suggest that career decision strategies should be applied selectively (a) to 
particular student groups selected by style and stage, and (b) for particular clusters of outcomes whether 
affective, cognitive, or operant behaviors. 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note. EBA = Elimination by Aspects strategy; SEU = Subjective Expected Utility strategy. CDS-O = 
Career Decision Scale, occupational certainty; CDS-M = Career Decision Scale, major certainty; 
CDS-I = Choice Indecision Scale (career indecision); STAI-S = State-Trait Anxiety Scale, State Anxiety 
Subscale; ADV = choice complexity, simulated advice; ACT = actions on choice; REAS = choice 
complexity, reasons for choice; INFO = information sources used. Data were missing for 22 cases 
in the follow-up measures. The potential score range for each measure is the following: for CDS-
O, 1.0- 4.0; for CDS-M, 1.0-4.0; for CDS-I, 16.0-64.0; for STAI-S, 20.0-80.0; and for ADV, 1.0-6.0. The 
ranges for ACT, REAS, and INFO are unlimited. For each measure, a high score indicates a positive 
outcome, except for CDS-I and ST AI-S. Dashes indicate that an F test was not conducted within 
style factor levels. 
*p < .05 . ** p < .01. *** p< .001. 

 
The results seem to fit broad theoretical expectations that the SEU model would be a more 

cognitively demanding strategy to apply. SEU was less likely to reduce anxiety about decision processes, 
even for rational decision makers but was more effective in stimulating complex thinking about choice of 
majors. The results corroborate Rubinton's (1980) general finding that within a group with rational style, 
selection of instructional approach will effect gains in career decision processes. On the other hand, the 
results differ from Krumboltz et al.'s (1986) surprising finding that rational training was most effective 
with dependent style decision makers. We offer no theoretical reconciliation of the differences except to 
emphasize that the samples, procedures, and outcome meas-ures were very different in the two studies.  

Research on teaching career decision-making strategies should continue to control for time spent 
on the instructional program, as Oliver and Spokane's (1988) review suggested for all career intervention 
studies. Time was a factor in nearly all significant findings in this study, including a main effect on the 
multivariate outcome measures. Apparently, extra time spent on the program activities affected students' 
cognitive reasoning and stimulated their exploratory behavior. However, the effect was not always 
desirable; time was negatively associated with choice certainty and positively associated with indecision. 
Why some students spent less time on the program than others is a topic for further investigation. Is it 

Table 2 
Adjusted Means, Standard Deviations, and Univariate F Test Comparing Between 
Group Differences Within Each Style Factor Level 

Dependent 
EBA SEU Control F test 

variable n M SD n M SD n M SD F df 

Rational style 

CDS-O 34 3.1 1.0 25 2.4 0.9 19 2.0 1.0 9.78•·· 3, 74 
CDS-M 34 3.1 1.0 25 2.3 1.0 19 2.4 1.1 6.40 .. 3, 74 
CDS-I 34 28.7 8.9 25 35.3 7.2 19 35.3 6.5 5.42•• 3, 74 
STAI- S 34 34.6 10.5 25 40.6 11.1 19 44.0 10.1 5.01 .. 3, 74 
ADV 34 3.5 1.2 25 4.4 I.I 19 4.4 1.3 
ACT 29 2.3 2.2 21 2.7 1.6 16 1.7 1.8 
REAS 29 3.4 1.4 22 4.3 1.2 16 3.2 1.7 4.9o•• 3, 63 
INFO 29 5.3 2.8 22 5.6 2.4 15 4.9 4.2 

Nonrational style 

CDS-O 7 2.3 0.8 10 1.6 0.6 18 2.1 1.0 0.77 3, 31 
CDS-M 7 2.4 0.9 10 1.7 I.I 18 2.1 1.0 0.63 3, 31 
CDS-I 7 38.0 5.0 10 38.7 6.3 18 36.8 10.6 0.35 3, 31 
STAI-S 7 35.6 9.2 10 52.2 14.1 18 45.0 14.3 1.93 3, 31 
ADV 7 3.4 1.2 10 4.1 1.0 18 4.1 0.9 
ACT 6 1.6 0.9 7 2.1 1.2 13 1.8 1.3 
REAS 6 2.5 l.3 7 3.7 1.3 13 4.0 1.5 0.90 3, 22 
INFO 6 6.5 2.1 7 4.1 2.5 13 4.5 3.9 



because they were faster learners, because they were very much decided, or because they were not 
motivated to learn? Further study should be able to answer this question.  

Generalizations from this study are limited because of the sample size and selectivity, the 
particular outcome measures chosen, and the particular campus at which the research took place. We 
feel confident that the methods and procedures could be replicated and, therefore, that the extent to 
which the results are unique to this setting could be determined empirically. We do not, however, believe 
teaching the EBA and SEU strategies is generally applicable to other career decisions. Choosing a major is 
an unusually clear example of a career decision because the problem is perceived readily by college 
students and their associates such as fellow students, parents, friends, professors, and advisors, and the 
major ele-ments are obvious (i.e., who the chooser is and the majors available as choice options). Many 
other career decisions simply do not have such clear structure.  

An instructional analysis of this study provides a description useful for guiding future research. 
This study was an effort to teach a domain-specific strategy, a set of rules for controlled (vs. automatic) 
processing of self-knowledge and knowledge about academic majors, with relatively short but 
standardized procedures involving limited practice of the strategy parts (the steps) and with feedback (the 
checkpoints). Furthermore, the students were self-selected on the basis of their motivation to address 
the specific choice of major problem. We learned that such a brief, structured intervention was successful. 
If these results are replicated, then aspects of the instruction could be altered, for example, spaced 
practice, lengthened instruction, and training in self-talk about the rules, to test for teaching more durable 
strategies. Later, the objective could be ex-panded to teach decision-making strategies as heuristic rules 
available in long-term memory for application to other career decision problems. Such a research agenda 
may lead coun-selors toward a deeper understanding of how to teach decision making as a powerful 
intervention effecting career develop-ment. 
 
References  
 
Anastasi, A. (1982). Psychological testing (5th ed.). New York: Macmillan.  
Bachman, J. D., & O'Malley, P. M. (1977). Self-esteem in young men: A longitudinal analysis of the impact 

of educational and occupational attainment. Personality and Social Psychology, 35, 365-380. 
Blustein, D. L. (1987). Decision-making styles and vocational maturity: An alternative perspective. Journal 

of Vocational Behavior, 30, 61-71.  
Edwards, W. H., Lindman, P., & Phillips, L. (1965). Emerging technologies for making decisions. In New 

directions in psychology (Vol. 2, pp. 259-325). New York: Holt, Rinehart & Winston. 
Egner, J. R., & Jackson, D. J. (1978). Effectiveness of a counseling intervention program for teaching career 

decision-making skills. Journal of Counseling Psychology, 25, 45-52.  
Fretz, B. R. (198 I). Evaluating the effectiveness of career interventions [Monograph]. Journal of Counseling 

Psychology, 28, 77-90.  
Gati, I. (1986). Making career decisions-A sequential elimination approach. Journal of Counseling 

Psychology, 33, 408-417. Gelatt, H. B. (1962). Decision-making: A conceptual frame of reference 
for counseling. Journal of Counseling Psychology, 9, 240-245.  

Harren, V. A. (1978). Assessment of career decision-making. Preliminary manual. Unpublished manuscript, 
Southern Illinois Univer-sity, Carbondale.  

Harren, V. A., Kass, R. A., Tinsley, H. E. A., & Moreland, J. R. ( 1978). Influence of sex role attitudes and 
cognitive styles on career decision making. Journal of Counseling Psychology, 25, 390-398. 

Hilton, T. L. (1962). Career decision making. Journal of Counseling Psychology, 9, 291-298.  
Hogarth, R. M. (1987). Judgment and choice (2nd ed.). New York; Wiley.  
Janis, I. L., & Mann, L. (1977). Decision-making: Psychological analysis of conflict, choice and commitment. 

New York: Free Press. 



Jepsen, D. A., & Dilley, J. S. (1974). Vocational decision-making models: A review and comparative analysis. 
Review of Educational Research, 44, 331-349.  

Jepsen, D. A., Dustin, R., &Miars, R. (1982). The effects of problem-solving training on adolescents' career 
exploration and career decision. The Personnel and Guidance Journal, 61, 149-153. 

Jepsen, D. A., & Prediger, D. J. (1981). Dimensions of adolescent development: A multi-instrument 
analysis. Journal of Vocational Behavior, 19, 350-368.  

Kaldor, D., & Zytowski, D. (1969). A maximizing model of occupational decision-making. The Personnel and 
Guidance Journal, 47, 781-788. 

Katz, M. R. (1966). A model of guidance for career decision making. Vocational Guidance Quarterly, 15, 2-
10.  

Krumboltz, J. D., Kinnier, R. T., Rude, S., Scherba, D.S., & Hamel, D. A. (1986). Teaching a rational approach 
to career decision making: Who benefits most? Journal of Vocational Behavior, 29, 1-6. 

Krumboltz, J. D., Scherba, D. S., Hamel, D. A., & Mitchell, L. K. (1982). Effect of training in rational decision 
making on the quality of simulated career decisions. Journal of Counseling Psychology, 29, 618-
625. 

Lambert, N. J., Shapiro, D. A., & Bergin, A. E. (1986). Handbook of psychotherapy and behavior change (3rd 
ed., pp. 157-211). New York: Wiley.  

Lunneborg, P. W. (1978). Sex and career decision-making styles. Journal of Counseling Psychology, 25, 
299-305.  

Miller-Tiedeman, A., & Tiedeman, D. V. (1990). Career decision-making: An individualistic approach. In D. 
Brown, L. Brooks, & Associates, Career choice and development: Applying contemporary theories 
to practice (2nd ed., pp. 308-337). San Francisco: Jossey-Bass. 

Oliver, L. W., & Spokane, A. R. (1988). Career-intervention outcome: What contributes to client gain? 
Journal of Counseling Psychology, 35, 447-462.  

Osipow, S. H. (1980). Manual for the Career Decision Scale. Columbus, OH: Marathon Consulting & Press.  
Osipow, S. H., Carney, C. G., Winer, J. L., Yanico, B. J., & Koschier, M. ( 1976). Career Decision Scale (3rd 

ed.). Odessa, FL: Psycholog-ical Assessment Resources. 
Phillips, S. D., Pazienza, N. J., & Walsh, D. J. (1984). Decision making styles and progress in occupational 

decision making. Journal of Vocational Behavior, 25, 96-105.  
Phillips, S. D., & Strohmer, D. C. (1982). Decision-making style and vocational maturity. Journal of 

Vocational Behavior, 20, 215-222. 
Pitz, G. F., & Harren, W. A. (1980). An analysis of career decision making from the point of view of 

information processing and decision theory. Journal of Vocational Behavior, 16, 320-342.  
Rogers, W. B., & Westbrook, B. W. (1983). Measuring career indecision among college students: Toward 

a valid approach for coun-seling practitioners and researchers. Measurement & Evaluation in 
Guidance, 16, 78-85. 

Rosenberg, M. (1965). Society and the adolescent self-image. Princeton, NJ: Princeton University Press.  
Rubinton, N. (1980). Instruction in career decision making and decision-making styles. Journal of 

Counseling Psychology, 27, 581- 588.  
Ryan, C. W., & Drummond, R. J. (1981). Differential impacts of a computer information system on selected 

human service agencies. Association for Educational Data Systems Journal, 14, 73-83. 
Simon, H. (1976). Administrative behavior: A study of decision making processes in administrative 

organization (3rd ed.). New York: Free Press.  
Spielberger, C. D., Lushene, L. E., Vagg, P. R., & Jacobs, G. A. (1983). Manual for the State-Trait Anxiety 

Inventory, Form Y. Palo Alto, CA: Consulting Psychologists Press. 
Spokane, A. R., & Oliver, L. W. (1983). Outcomes of vocational intervention. In S. H. Osipow & W. B. Walsh 

(Eds.), Handbook of vocational psychology (pp. 99-136). Hillsdale, NJ: Erlbaum.  



Svenson, O. (1979). Process descriptions of decision making. Organizational Behavior and Human 
Performance, 23, 86-112.  

Tiedeman, D. V., & O'Hara, R. P. (1963). Career development: Choice and adjustment. Princeton, NJ: 
College Entrance Examination Board.  

Tripodi, T., & Bieri, J. (1964). Information transmission in clinical judgment as a function of stimulus 
dimensionality and cognitive complexity. Journal of Personality, 32, 119-137. 

Tversky, A. (1972). Elimination by aspects: A theory of choice. Psychological Review, 79, 281-299.  
Tversky, A. (1975). A critique of expected utility theory: Descriptive and normative considerations. 

Erkenntis, 9, 163-173.  
Zener, T., & Schnuelle, L. ( 1972). An evaluation of the Self Directed Search: A guide to educational and 

vocational planning (Research Report No. 124). Baltimore: Johns Hopkins University, Center for 
Social Organization of Schools. (ERIC Document Reproduction Service No. ED 061 458) 


