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ABSTRACT - Participants were asked to complete the Activation-Deactivation 
Adjective Checklist (AD ACL) prior to, immediately after, and 20 minutes after 
an acute bout of aerobic exercise, in addition to rating their exercise enjoyment. 
Separate from the exercise session, participants completed the NEO Five-Factor 
Inventory (NEO-FFI) and the Goal Assessment Battery (GSAB). Results 
revealed that participants who enjoyed the exercise session displayed less 
neuroticism and greater conscientiousness, and were higher in the self­
regulatory, direction, and control functions of the GSAB in comparison to those 
who reported less enjoyment. Also, greater energy and less tension were 
associated with exercise enjoyment. These results suggest that interventions 
designed to foster greater exercise enjoyment should be individually tailored 
based on personality and goal-related cognitions. 

People report varying degrees of benefit and, in some cases, a worsening of 
mood in response to a single bout of exercise (Hall, Ekkekakis, & Petruzzello, 
2002). It has been suggested that exercise enjoyment may contribute to this 
variability (Berger, 1996). Research has demonstrated that perceived exercise 
enjoyment is significantly related to self-reported mood (Lochbaum & 
Bartholomew, 2002). Given that this finding should not be surprising, the present 
study was designed to determine whether exercise enjoyment may be explained 
by personality traits and health-related goal cognitions. Lochbaum, Karoly, and 
Landers (2000) have shown that these individual difference variables are 
associated with positive and negative affect in an exercise setting. Hence, the 
purpose of the present investigation was to examine whether personality and goal 
cognitions may explain perceived enjoyment by way of their associations with 
positive and negative affective responding to an acute bout of aerobics. 

*Marc Lochbaum, Ph.D.; Health, Exercise, and Sport Sciences; Box 43011; Texas Tech
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Retationship between Temperament and Affect
Five major personality dimensions or the "Big 5" have emerged as central

organizing constructs in the trait domain. Of the Big 5, extraversion and
neuroticism relate most consistently relate to trait and state affect (Costa &
McCrae, 1980). These "Big 2" dimensions have been examined in the exercise
literature (e.g., Mikel, 1983), but the focus almost exclusively has been on how
exercise influences the dimensions. It is surprising that the Big 2 has been
overlooked as causal factor for affective responding because they are currently
viewed as biologically-based affective components of personality or as
"temperaments" (Watson & Clark, 1992). They should be especially useful in
explaining differential affective responding to emotion eliciting experiences such
as exercise given the substantial body of research demonstrating the ability of
temperament to be related to (e.g., Costa & McCrae, 1980; Vetling & Liebert,
1997; Watson & Clark, 1992) and predictive of mood (Larsen&Ketelaar, 1991).

Hypothesis 1
Based on a review of literature and the conceptual relationship of

tenperament to affect and daily mood, it was hypothesized that participants
scoring high in neuroticism would report less exercise enjoyment, less energy
(positive affect), and more tension (negative affect) compared to participants
scoring higher in extraversion who would report greater exercise enjoyment,
greater energy (positive affect), and less tension (negative affect) in response to
the exercise session.

Retationship between Other Big 5 Traits and Affect
While the links between affect and temperament are well established, less is

known about other big five dimensions. Conscientiousness, however, has shown
moderate relationships with trait positive affect (Watson, David, & Suls, 1999),
and is a strong predictor of adaptive coping outcomes (Watson & Hubbard,
1996). Those with a conscientious disposition may engage in more problem-
focused coping and positive reappraisal of stressful events (Vickers, Kolar, &
Hervig, 1989; Watson & Hubbard, 1996). In addition to the latter findings,
Watson and Clark's (1992) research suggests that the relationship between
conscientiousness and positive affect is independent of extraversion. Examining
agreeableness and openness, few consistent relations are to be found with coping
strategies or general emotional experience (Watson et al , 1999).Yet, it should
be noted that negative correlations between these traits and negative affect, and
positive correlations between these traits and positive affect exist (Watson et al.,
1999).

Hypothesis 2
Based on research investigating the relationships between the non-

temperament big five factors, coping, and emotional experience, it was
hypothesized that participants scoring high in conscientiousness would report
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greater exercise enjoyment, greater energy (positive affect), and less tension
(negative affect) in response to the exercise session. Directional hypothesis were
not forwarded for agreeableness and openness given a lack of consistent
empirical support.

Goals and Affective Response to Exercise
A second purpose of the present experiment was to examine motivational

components of individuals who enjoy exercise and those who do not enjoy
exercise. Recent years have seen an interest in the social-cognitive aspects of
goal-directedness based on the assumption that our most significant thoughts,
feelings, and action pattems are formed by our personal strivings and the ways
in which our goals are cognitively represented (e.g., Karoly & Ruehhnan, 1995).
Because research has shown that goal systems drive and direct behavior and
inner experience across many situations, it would seem logical to begin to
examine the how motivational underpinnings influence exercise outcomes such
as affective states and enjoyment.

In the present study, response to exercise was hypothesized to be related to the
manner by which exercise goals are cognitively represented as measured by the
Goal Systems Assessment Battery (GSAB: Karoly & Ruehhnan, 1995). Withhi
personality psychology, goal constructs have recently come to be seen as middle-
level units corresponding to a particular time, place, situation, or role that exist
alongside such higher-level units as dispositions (McAdams, 2001; Karoly,
1999). In the present study, our temperament measures provide us with an
indirect assessment of neurological structures that we expect to be associated
with enjoyment/affect. Our goal cognition measure taps into a more immediate
set of mechanisms that we likewise hypothesize to relate to exercise
enjoyment/affect. Specifically, Karoly (1999) has suggested that a key facet of
goal cognition is the way in which a particular goal, such as the goal of
promoting one's physical health, is schematically represented.

Hypothesis 3
Therefore, in the present study, to the degree that individuals described

themselves as valuing exercise as being efficacious regarding the attainment of
exercise goals, as being able to regulate, control, and self-administer their
exercise behavior, we expected their positive reactions and increased enjoyment
to exercise to be heightened relative to person's with lower level exercise goal
appraisals.

Method
Participants

College-aged females (Â  = 187: M = 20.17 years of age, SD = 2.47)
volunteered for the investigation. All participants were enrolled sections of step
aerobics led by the same instructor and recruited via personal communication by
the investigators. Each participant completed 30 minutes of step aerobics, with
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intensity rated, on average, at 5.44 (strong) on Borg's (1985) 10 point Ratings
of Perceived Exertion (RPE) scale.

Measures
Activation Deactivation Adjective Checklist (AD ACL). The AD ACL (see

Thayer, 1989, Appendix A, pp. 178-180) was used to assess the bipolar
dimensions of arousal, energetic (EA) and tense arousal (TA). Both EA and TA
are represented by ten items scored on a 4-point system. The EA dimension
ranges from Energy to Tiredness. The TA dimension ranges fî om Tension to
Calmness. EA and TA are consistent, respectively, with dimensions of positive
activation (positive affect) and negative activation (negative affect) in Watson,
Wiese, Vaidya, and Tellegen's (1999) model, hence, are also referred to as affect
in the present investigation. The AD ACL's reliability and construct validity are
well established (Thayer, 1989). In the present sample, the internal reliabilities
for EA and TA were .85 and .69, respectively across the three measurement time
points.

NEO-Five-Factor Inventory (NEO-FFI). The NEO-FFI is a 60-itemmeasure
developed to fit a five-factor model of personality. The NEO-FFI yields scores
for neuroticism, extraversion, openness to experience, agreeableness, and
conscientiousness, and this measure has demonstrated good psychometric
properties across diverse samples (Costa & McCrae, 1992). Each of these five
personality dimensions is scored by summing 12-itenis that are scored on a Likert
scale ranging from 0 strongly disagree to 4 strongly agree.

Goal Systems Assessment Battery (GSAB). The GSAB developed by Karoly
and Ruehlman (1995) is a composed of 36-items that assess four subscales. The
GSAB's Directive Function Questionnaire consists of two 4-item subscales that
tap goal-related value and self-efficacy. The GSAB's Regulatory Function
Questionnaire consists of a 4-item goal monitoring scale and a 4-item social
comparison scale. The GS AB's Control Function Questionnaire consists of three
4-item subscales that assess planning, self-criticism, and self-reward. Finally, the
Arousal Function Questionnaire assesses the emotional sequel of goal pursuit
with a 4-item positive arousal scale and a 4-item negative arousal scale. The
arousal scale was not utilized in the present investigation given its conceptual
overlap with the AD ACL. Participants were asked to answer the GSAB based
on their current exercise goal.

Exercise enjoyment. Following the procedure used by Lochbaum and
Bartholomew (2002), exercise enjoyment was rated after the exercise session in
response to the question, "How much did you enjoy your class today?" on a 5-
point Likert-type scale ranging from 1 very little to 5 very much.

Ratings of perceived exertion (RPE). RPE was completed based on Borg's
(1985) 10-point grade scale during, immediately after and 20 minutes after
termination of the aerobic session. This scale is a self-report, psycho
physiological measure of perceived effort. The scale ranges from 0 nothing at all
to 10 very, very strong to a single point of maximal exertion. RPE has been
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shown to be a valid and reliable indicator of fatigue (Pollock & Wilmore, 1990).

Procedure
Permission was granted from the aerobic instructor approach potential

participants. The participants were then given the informed consent form as
approved by the fn-st author's University Human Subject's Institutional Review
Board to read and sign. The investigation required the participants to first
complete the NEO-FFI and the GSAB on a day separate from the aerobic
session. During the aerobic session, participants completed ratings of RPE at the
halfway point of the aerobic exercise session, during cool down, and 20 minutes
after completion of the aerobic session. The AD ACL was completed
immediately prior, during cool down, and 20 minutes following the aerobic
session. Last, the question concerning exercise enjoyment was completed during
cool down. Participants who responded with a 4 or 5 were placed in the High
Enjoyment (HE) group (n = 34), while remaining participants were placed in the
Low Enjoyment (LE) group (n = 38).

Data Analyses
First, to compare LE and HE participants, separate one-way MANOVAs were

conducted on the five dimensions of the NEO-FFI and the three factors of the
GSAB. Univariate ANOVAs were conducted to determine which subscales
contributed to the significant multivariate effect. Next, EA and TA pretest scores
were analyzed using a simple t-test to determine whether pretest differences
existed between the HE and LE participants. Because there were no pretest
differences for TA or RPE, 2 x 3 (Group x Time) repeated measures ANOVA
was used to examine TA and RPE scores over time. Because there were pretest
differences for EA, 2 x 2 (Group x Time) ANCOVA was used to examine EA
scores over time. In addition, effect size estimates (Hedges, 1981) were
calculated to determine the meaningfulness of the results.

Results
Results of both MANOVAs reached significance, NEO-FFI: Wilks' Lambda

= .84, F(5,66) = 2.55,;? < .05; GSAB: Wilks' Lambda = .85, F(3,68) = 4.01,;?
< .05, and follow-up ANOVAs {p's < .05) revealed that HE participants on
average were significantly less neurotic (17.61 + 7.09/22.63 + 7.77, ES = -.68),
more conscientious (35.55 + 5.78/31.78 + 5.40, ES = .67), and higher the
directive function (13.86 + 2.28/12.32 + 1.90, ES = .74), regulatory function
(8.10 + 2.58/6.76 ± 2.52, ES = .53), and control function (9.36 + 2.15/8.24 +
2.46, ES = .49) compared to LE participants, respectively.

For the 2 X 2 (Group x Time) repeated measures ANCOVA conducted on EA
scores, there was a significant interaction, Wilks' Lambda = .95, F(l,69) = 3.86,
p < .05 that superseded the group main effect, F{\,69) = 27.24, p < .001.
Examination of the significant interaction suggested that EA for the HE
decreased shghtly from cool down (33.91 + 6.82) to the last measurement time
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point (32.05 + 7.23), whereas EA for the LE did not change from cool down
(24.01 + 6.78) to the last measurement time point (24.51 + 10.35).

For the 2 X 3 (Group x Time) repeated measures ANOVA conducted on TA
scores, there was a significant interaction, Wilks' Lambda = .91, F(2,69) = 3.11,
p < .05 and time main effect, F(2,69) = 63.33,p < .001. Examination of the mean
scores for the two groups over time suggests that TA increased from pre-exercise
to cool down and then began to retum to baseline levels. This effect, however,
appeared more pronounced for HE participants (18.69 + 2.86,25.40 + 3.53, and
21.93 + 4.06) when compared to the LE participant mean scores over time (19.24
+ 4.48, 24.02 + 5.29, and 22.76 + 4.82).

For RPE both a time, Wilks' Lambda = .64, F(2,69) = 18.74,p < .001, and
group main effect, F(l,70) = 8.19,p < .05, emerged for the 2x3 (Group x Time)
ANOVA. Examination of the mean scores suggests RPE increased from during
(4.96 + 2.12) exercise to cool down (6.05 + 2.45) and began to lessen at the last
time point (4.57 + 2.11) for both groups, and the HE group (5.83 + 2.16)
reported greater RPE overall compared to the LE group (4.63 + 2.29).

Discussion
Concerning the investigation's primary purpose, participants' reports of

exercise enjoyment are related to personality and goal construal. In the extant
literature concerning exercise induced affect, EA has been likened to positive
affect (Lochbaum et al., 2004). The present research demonstrates an important
finding that, though no differences were found with regard to reductions in TA
(negative affect), HE who were more conscientious, less neurotic, and higher in
all of the GSAB functions left the exercise session with more energy (positive
affect). These fmdings corroborate Ekkekakis and Petruzzello's (1999)
suggestion that motivational and psychological variables may be determinants of
exercise-induced affective change.

Of the "big five" traits, it is not surprising that neuroticism and
conscientiousness are related to exercise enjoyment. Neuroticism has shovra
modest, negative correlations with positive affect (Watson, David, & Suls,
1999), and neurotic individuals may overreact to daily hassles (Watson, Clark,
& Harkness, 1994) and interpret relatively minor events as threatening (Costa &
McCrae, 1990). It would be expected, therefore, that more neurotic individuals
would report less enjoyment upon experiencing a stressor such as exercise.
Conscientiousness, in contrast, has shown moderate, positive relationships with
trait positive affect (Watson, David, & Suls, 1999), and is a strong predictor of
adaptive coping outcomes (Watson & Hubbard, 1996). Those with a
conscientious disposition may engage in more problem-focused coping and
positive reappraisal of stressful events (Vickers et al., 1989). Thus, it makes
sense that more conscientious individuals, upon experiencing stress during
exercise, might interpret it as more enjoyable.

It is surprising that extraversion did not differ between the two participant
groups because extraversion is consistently related to positive emotional
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experience (Watson & Clark, 1992). Between group (HE - LE) effects size
differences, .19, suggests only a small difference in the expected direction.
Extraverts have been demonstrated to deal more effectively with stress due to the
use of more problem-focused coping, positive reappraisal, and social support
seeking (Amirkhan, Risinger, & Swickert, 1995). Perhaps the availability of
these coping resources, with the exception of positive reappraisal, is not readily
available within the investigation's structured exercise setting.

Exercise enjoyment also appears to differ upon goal cognitions. HE and LE
individuals differed along all three assessed functions. The directive function
pertains to goal value and efficacy. Individuals who value the activities in which
they are engaged and feel competent to achieve their goals may be operating at
a more self-determined level of motivation (Deci & Ryan, 2000), which has been
documented to lead to a variety of positive outcomes such as positive mood
states (Lutz, Lochbaum, & Tumbow, 2003), thus allowing better enjoyment. The
regulatory function assesses goal monitoring and social comparison, and results
suggest that individuals who spend more time examining progress toward their
exercise goals enjoyed exercise more. The control function assesses planning,
self-criticism, and self-reward. Participants' reports, therefore, indicate that if
they spend more time making attempts to influence their behavior in relation to
exercise goals, they enjoyed the exercise session more. Completion of exercise
may lead to greater levels of enjoyment for these participants because they set up
rewards for success in this area and sanctions for failure. The strength of the
effect of enjoyment on goal functions (ESs = .52 to .87) clearly suggest an
important area for future research.

It should be noted that the present study is limited by the use of a rather
specific sample Therefore the use of more diverse samples in future
investigations is warranted. Another limitation exists in the intensity, duration
and type of exercise examined. It is possible that different intensities, durations,
or types of exercise may yield differential results. Despite these limitations, we
can have reasonable confidence in the present findings considering the fact that
they correspond with previous research (i.e., neuroticism and conscientiousness)
or follow theoretically predicted (i.e., goal directiveness, regulative, and control
functions) relationships. Hence, our fmdings suggest that more neurotic and less
conscientious individuals may need to learn effective coping techniques that may
allow them to better handle exercise participation. In addition, exercise
adherence or adoption interventions maybe made more effective if they consider
an individual's goals and how they think about these goals (i.e., build efficacy
for goals, choose valued goals, and improve monitoring processes).
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