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This is a research paper that describes a study concerned with impediments to engineering
student success. Engineering student success is driven by a number of factors, not least of which
is their strategies for completing their academic work. Those strategies include the avoidance of
distractions, class attendance, and the scheduling of study sessions (Diefendorff et al., 1998).
Some students are able to set academic goals, devise strategies to achieve those goals, and
implement the strategies. Others might set the same goals and have the same strategies but
struggle to translate goals into effective actions that produce success. One psychological factor
that determines how well students can translate goals into effective actions is the personality
variable of action-state orientation.

Action-state orientation is a personality variable that reflects how well people can
translate goals into effective behavioral strategies to achieve them (Kuhl, 1992). An action-
oriented person is able to enact planned activities that result in goal attainment, such as studying
in advance for an exam. State-orientation represents a break-down in cognitive regulation that
allows goal progress. This can occur in three ways: Hesitation is procrastination and having
trouble starting something like writing a paper. Preoccupation is difficulty in getting back to
work after a distraction, such as receiving a text from a friend. Volatility is stopping an activity
due to boredom or lost interest.

The purpose of this research was to determine if the action-state orientation of
engineering students would relate to their studying behavior. We hypothesized that action-
oriented students would engage more often in productive study behavior such as attending class,
avoiding distractions, and studying in advance of exams. This is because such students can avoid
procrastination, can easily get back to work after a distraction (or take steps to avoid
distractions), and maintain interest and focus on their work. We studied the action-state
orientation and study habits of electrical engineering students to see if they were linked.

Background

Action-state orientation is often studied as an individual personality trait that varies
among people along a continuum. At one extreme are people who tend to be action-oriented,
meaning they have little difficulty maintaining effort toward goal attainment. At the other
extreme are state-oriented people for whom there is a breakdown in self-regulation that prevents
them from achieving their goals. Heckhausen (1991) notes that such individuals can struggle to
control unwanted emotions that interfere with maintaining effort toward a goal. Even though
action-state orientation is a relatively fixed personality trait that varies among individuals, it can
be induced by situations, such as failure on an important task (Heckhausen, 1991). This suggests



that for a student, failing an exam or receiving a poor grade on an assignment can result in a shift
to state-orientation, especially for students who already have that tendency.

There are three action-state dimensions that reflect how individuals remain focused on
goals or how they get diverted.

e Hesitation (state) versus initiative (action) is the extent to which a person is able to
engage in planned, goal-directed behavior. An action-oriented person has little trouble
beginning and maintaining effort on a task. A state-oriented individual, on the other
hand, will struggle to get to work and might procrastinate on tasks needed to achieve
goals.

e Preoccupation (state) versus disengagement (action) has to do with how a person
handles distractions. The action-oriented person is not easily distracted; when a
distraction occurs (receives a phone call) he or she easily returns to the goal-oriented
task. The state-oriented individual, on the other hand, has a hard time thinking about the
distraction and therefore struggles to return to work. Interruptions that induce negative
emotions such as anxiety or annoyance can be particularly hard to overcome.

e Volatility (state) versus persistency (action) has to do with continuing to work on a task
when there is no distraction. The action-oriented student can set a mini-goal for the day,
such as reading a chapter for class, and maintain effort until it is reached. The state-
oriented student struggles to maintain effort and can become bored and distracted
before completing the day’s goal.

Action-state orientation has been shown to predict several goal-oriented behaviors and
outcomes of behaviors, as might be expected. State-oriented people have a more difficult time in
making decisions and can take more time to make a choice (Heckhausen & Heckhausen, 2018).
It has been shown to predict behavior in work settings, such as number of sales for salespeople
(Jaramillo et al., 2007), supervisor ratings of job performance (in one of two samples,
Diefendorff et al., 2006), and in job search behavior (Song et al., 2006). In educational settings it
has been linked to academic performance of college students (Diefendorff, 2004; Jaramillo &
Spector, 2004) and level of educational attainment (Diefendorff et al., 2006). Relatedly
procrastination, which is related to hesitation, has been linked to academic performance and
study behavior. For example, Kim and Nembhard (2019) tracked the study activity of
engineering students on 5 online assignments. They were able to track when and how long
students worked on assignments, finding that those who procrastinated performed more poorly.
Similarly, Troll et al. (2020) studied smartphone use as a specific means of procrastination,
finding that amount of time spent on the phone was negatively related to grade point average.
Wessel et al. (2021) showed that the trait of procrastination (akin to action-state dimension of
hesitation) was related to academic performance and time spent studying.

Based on prior literature, we expected to find that action-state orientation in engineering
students would predict their study behaviors. Action-oriented students would be expected to do
better than state-oriented students in remaining focused on their studies by engaging, for
example, in less procrastination, avoiding distractions, and structuring their school activities.



Method
Participants and Procedure

We collected surveys from 292 engineering students from three electrical engineering classes
during fall 2021 semester. Three-fourths of the students were majoring in either electrical (47%),
mechanical (19%) or civil (10%) engineering. Ninety-six percent of the students were upper
class; 76% were male. Ethnicity breakdown was 44% White, 25% Latin, 7.7% Black, 12.9%
Asian, 3.5% multiracial, and 7% other. Students were invited in class by their instructors to
participate in the study. A link was sent to them via e-mail to a survey hosted on the Qualtrics
website that they could complete on their own time. They were offered extra-credit for
completing the survey, but participation was voluntary. The instructors had students indicate
outside of the survey if they participated so they knew who participated but could not link survey
responses to individuals. Eighty-four percent of enrolled students completed the survey. An
additional 10 students were dropped from the analysis because they failed to answer all
questions.

Measures

Included were measures of action-state orientation and study behaviors. The action-state
orientation scale (Diefendorff et al., 2000) consisted of 21 forced-choice items, eight of which
reflected hesitation, eight of which reflected preoccupation, and five of which reflected volatility.
Each item had a stem statement with two choice options, one of which indicated action-
orientation and the other state-orientation. Respondents indicated which choice best described
them. An example item for hesitation is “When I know I must finish something soon” with
choices “I have to push myself to get started” (state choice) versus “I find it easy to get it done
and over with” (action choice). An example item for preoccupation is “I have to talk to someone
about something important and, repeatedly, can’t find him/her at home” with choices “I can’t
stop thinking about it, even while I’'m doing something else” (state option) versus “I easily forget
about it until I see the person” (action option). For volatility an example item is “When I am
busy working on an interesting project” with options “I need to take frequent breaks and work on
other projects” (state option) versus “I can keep working on the same project for a long time”
(action option). High scores indicate action-orientation.

Study behaviors were assessed with 22 items from three sources. We included the 7-item
Management of Environmental Conditions subscale of the Self-Regulation Strategy Inventory
(Voils et al., 2019) that assessed the conditions under which the student studies, such as choosing
a quiet place and making sure no one disturbs them. Twelve items were adapted from (Renes et
al., 2020) to assess study strategies such as attending class regularly, taking notes in class, and
studying daily. We added 3 items written for the study that concerned procrastination behaviors,
such as working on projects the day before or pulling all-nighters to get work done. Items were
written in both directions with 16 indicating good study strategies and 6 indicating poor study
strategies that were reverse-scored before computing total scores. For each item there were seven
agreement response choices ranging from Strongly disagree to Strongly agree. Items are scored
in the direction so high scores indicate good study habits.



Results

Descriptive statistics for the study variables can be seen in Table 1. For study behaviors
there is a total score for all items plus individual scores for environment management, study
strategies, and procrastination. Action-state orientation has separate scores for each of the three
dimensions. The table includes means, standard deviations, minimum and maximum scores for
each measure. Also included are coefficient alphas as a measure of internal consistency
reliability. As can be seen in all but two cases the alpha exceeded the generally accepted
minimum for research of .70 (Nunnally & Bernstein, 1994). Procrastination had an alpha of .42,
suggesting that students who indicate doing one of these behaviors do not necessarily do the
others. For example, students who stay up all night to do schoolwork are not necessarily
procrastinators who also wait until the night before to do assignments. The low coefficient alpha
for volatility was not unexpected given it is close to the .51 reported by Diefendorff et al. (2000).

Table 2 shows correlations among all variables in the study. Results showed that all three
dimensions of action-state orientation had statistically significant correlations with the total score
of all positive study behaviors; action-oriented students engaged in more productive academic
activities. Hesitation (r = .42) was most strongly related followed by Preoccupation (r = .16) and
Volatility (r = .13). Correlations of action-state orientation with the more specific dimensions of
study behavior showed a somewhat different pattern. Hesitation continues to be the strongest
correlate among the action-state subscales with correlations in the .30s for all three behavior
subscales. Preoccupation correlates a consistent .12 with all three behavior subscales, although it
missed statistical significance with procrastination (this correlation was slightly lower than the
others and was rounded to .12). Volatility correlated significantly only with procrastination.

Examining individual items of the study behavior scale indicated that action orientation
was most linked to finishing studying before engaging in leisure activities, working on
assignments in advance, planning when and what to study each day, and paying attention in
class. Less important was avoiding distractions entirely, such as studying in a quiet place or
avoiding interruptions.

Discussion

These results show a clear link between action-state orientation and study behaviors.
They suggest that among the three action-state orientation dimensions, the biggest impediment to
productive studying is hesitation, that is, not being able to settle down to work on academic
tasks. Thus, students who are high on hesitation avoid doing their academic work and
procrastinate. Although preoccupation was also related to the study behaviors, the correlations
were quite modest showing only a slight tendency for students high on preoccupation to have
poor study habits. Volatility only related to procrastination behaviors. Students high on volatility
tended to put off work until the last minute, but they were no different from students low on
volatility when it came to environment management or general study strategies.

A limitation to this study is that it relied entirely on student self-reports of their action-
state orientation and their behavior. It is possible that their reports were affected by biases that
might have inflated or deflated the correlations we observed (Spector et al., 2019). Further, we
did not link these behaviors to academic outcomes, so the study sheds no light on whether
action-state orientation has implications for academic success of these engineering students. It is
possible that action-state orientation leads to behaviors that lead to academic outcomes, but



future research will be needed to demonstrate that connection. As noted earlier, action-state
orientation has been linked to grade point average in prior studies, but not in engineering. For
example, Jaramillo and Spector (2004) studied marketing students.

The results of this study are encouraging in showing that action-state orientation is
related to the study habits of engineering students. Future research will be needed to tie these
findings to academic outcomes. More importantly, intervention research is needed to see if state-
oriented students can be taught effective strategies to behave in a more action-oriented way that
overcomes their natural tendencies. If successful, such interventions might enable state-oriented
engineering students to be more successful in school and beyond.
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Table 1

Descriptive Statistics

Variable Mean SD Minimum Maximum Coefficient o
Study habits 105.9 16.3 53 151 .82
Environment 32.7 7.3 15 49 76
management
Study 59.3 9.7 23 82 74
strategies
Procrastination 13.8 3.7 3 21 42
Hesitation 12.6 2.3 8 16 73
Preoccupation 12.5 2.3 8 16 74
Volatility 8.7 1.3 5 10 58

Note: n = 285-288 due to missing data.



Table 2

Correlations Among Study Variables

Variable 1 2 3 4 5 6
1. Study habits
2. Environment .80
management
3. Study 88" 49"
strategies
4. Procrastination ~ .50" 25 26"
5. Hesitation 427 317 347 357
6. Preoccupation 16" 127 127 12 347
7.Volatility 137 01 11 25" 27 .05

*p <.05; n = 284-287 due to missing data.



