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Abstract Self-determination theory has demonstrated the importance of intrinsic motivation for exercise
adherence, however, extrinsic motivations have received less research attention, and research has demonstrated that
many people are extrinsically motivated for exercise. With a focus on extrinsic motivations, this study compared
participant ratings of a series of common psychological, physical, health and social exercise motivations and
examined how the motivations (including extrinsic and intrinsic) were associated with exercise adherence.
Participants (812 college students) completed an online survey detailing their exercise patterns and motivations.
Total exercise scores were calculated by assigning MET values to exercise bouts using the Leisure Time Exercise
Questionnaire and the Borg measure. The Exercise Motivations Inventory-2 dimensions were used to measure
exercise motivations. The top rated motivations were strength and endurance, positive health, appearance, and
weight management. Linear regression analysis revealed weight management, stress management, enjoyment, and
competition as predictors of exercise for the sample group. With the exception of weight management, the
motivations that predicted exercise adherence were not within the most important motivations for the participant
sample. Enjoyment, which by definition is an intrinsic motivation, was predictive of exercise adherence, but rated
lower than other health, psychological and physical motivations. Appearance was identified as a highly rated, yet
negative predictor of exercise for female participants. Participants demonstrated strong extrinsic motivations for
exercise. Further research is needed to determine how those prominent extrinsic motivations can be developed into
more self-determined reasons for exercise.
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1. Introduction

Like many other nations, the U.S. continues to struggle
with high obesity, and low physical activity rates [1]. In
2014, the U.S. Center for Disease Control’s State
Indicator Report on Physical Activity reported that half
(52%) of U.S. adults met the CDC’s 2008 guidelines for
aerobic activity [2]. The college demographic may be
worse as compared with the national data, as the American
College Health Association National College Health
Assessment 1l (ACHA-NCHA I1) found that only 47.4%
of college students met the CDC’s guidelines [3]. Concern
over this low proportion of active citizens due to the
known health risks associated with inactivity, has led to an
insurgence of research related to exercise motivations.

Prominent among the exercise motivations literature is
the examination and application of self-determination
theory [4,5,6,7,8]. Self-determination theory grew from
earlier work on intrinsic and extrinsic motivations, and
posits that people are inherently self-motivated and persistent,
however three major needs (competence, relatedness, and
autonomy) must be met for sustained commitment

[9,10,11,12]. True intrinsic motivation, characterized by
enjoyment and interest, has been demonstrated to be strongly
associated with sustained exercise patterns [13,14,15].
Extrinsic motivations for exercise, which include all
motivations that do not fit with the above definition of
intrinsic motivation, have received less research attention
and are less well understood. Some studies have found
extrinsic motivations to have little to no association with,
or to be negatively associated with exercise commitment
[16,17]; however, recent work has brought attention to the
inherent complexity of extrinsic motivations and has
called for further examination [18,19,20].

Considering the nation’s current low physical activity
rates, it is likely that many people are not truly intrinsically
motivated for exercise (i.e. that they do not associate true
enjoyment with exercising, or feel competent and in
control of their exercise goals); and therefore exercise for
other, more extrinsic goals. Previous research has
demonstrated this to be true within the college student
demographic, where motives such as improving one’s
appearance, ill-health avoidance, and weight management
have been rated higher than enjoyment [21]. Moreover,
Ednie & Stibor (2016) [22] found these extrinsic motives
to be rated consistently high, even within groups that
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demonstrated the highest levels of fitness. Neither of these
studies, however, examined the association between
extrinsic motivations and exercise adherence. The purpose
of this study is to compare the participant ratings of
intrinsic and extrinsic exercise motives, with those that are
found to be predictive of exercise adherence.

2. Materials and Methods

2.1. Participants

Participants were undergraduate students at a university
of 12, 000 students in the mid-western United States.
Willing participants were recruited from an undergraduate
general education health and fitness course during spring
semester 2016, who completed the study voluntarily as an
option to obtain course credit. The researchers obtained
Institutional Review Board approval to conduct the study.
Eight-hundred ninety-two students were asked to volunteer in
the study, and 812 completed the survey providing usable
data (91% response rate). Participants were split nearly
equally for gender (48% male, 52% female), and ranged in
age from 17 to 42 although the bulk were traditional aged
college students (M=19.08, SD=1.83).

2.2. Procedures: Survey Contents and Data
Preparation

2.2.1. Survey

Qualtrics Online Survey Software was used to
administer the online survey which took participants 16
minutes on average to complete. Designed following
techniques outlined by Dillman et al. (2009) [23], the
survey inquired about student demographics, exercise
patterns and experiences, and exercise motives.

2.2.2. Total Exercise Scores

A series of survey questions inquired about the
participants’ exercise patterns within the past week, and
within an average week over the past year. Exercise
frequency and duration were recorded, and the validated
Leisure Time Exercise Questionnaire (LTEQ) was used to
separate the participants’ exercise time into moderate and
strenuous minutes [24,25,26,27]. Participants also
characterized their exercise bouts using the Borg measure
to further ascertain exercise intensity [28,29]. A total
exercise score was calculated by weighing and summing
the participants’ moderate and strenuous minutes by the
associated MET value (metabolic equivalent of physical
activity in multiples of resting oxygen consumption).
Moderate and strenuous bouts of exercise lasting at least
20 minutes were multiplied by 5 (moderate) and 9

(strenuous), and added to identify a total exercise score,
consistent with methods used by Wilson et al. (2004) [20].
The reported exercise patterns were also compared with
the 2011 ACSM exercise recommendations for fitness to
determine whether participants met the recommended
activity levels [30].

2.2.3. Ratings of Exercise Motivations

The Exercise Motivations Inventory-2 dimensions were
used to measure the participants’ exercise motivations
[31]. The EMI-2 comprises 14 motivational dimensions
including psychological, social, health, and physical
components. The EMI-2 has been validated, has
demonstrated the ability to differentiate between
motivational components, and has been applied in a
variety of studies [22,32,33,34,35]. The EMI-2 measure
comprises a 5-point scale (ranging from 1, not at all true
for me; to 5, very true for me) where participants indicate
the degree to which each motivational dimension is true
for them personally.

2.3. Statistical Analyses

The data were screened for missing values, outliers, and
evaluated for conformity with the assumptions associated
with multiple regression analysis. Linear multiple
regression analyses were used to analyze the relationships
between exercise motives and total exercise scores [36].
Separate multiple regression analyses were conducted to
predict the exercise behavior consequences of motives
dependent on gender. One-way analyses of variance
(ANOVA) tests with Tukey Honestly Significant
Differences (HSD) tests for multiple comparisons were
used to identify differences in motive ratings based on
total exercise scores and gender. Effect size (Cohen’s d
and partial eta-squared) was used to better understand the
magnitude of the differences between groups [37].

3. Results

3.1. Total Exercise Scores

The total exercise scores were higher for male as
compared with female participants, although the Cohen’s
d test of effect size indicated the magnitude of difference
was small (Table 1). Comparison of the participant-
reported exercise patterns to the ACSM’s 2011 exercise
recommendations for healthy adults revealed 57% percent
of the total sample maintained habits that met the
guidelines [30], where male and female patterns were
nearly even at 58% and 57% for male and female
participants respectively.

Table 1. Total exercise scores of the complete sample, male, and female participants.

Item Mean Male

Female n F p d

Total exercise score? 41.88 44.40

39.60 678 5.26 .02 18

Total exercise score was calculated by weighing and summing the participants’ moderate and strenuous exercise frequency dimensions by the
associated MET value, (moderate frequency dimension X 5)+(strenuous frequency dimension X 9).

3.2. Exercise Motivation Ratings

Overall, strength and endurance, positive health, and
appearance were the three top-rated motives for exercise,
with mean ratings above 4 on the 5-point scale (4.33, 4.28

and 4.10, respectively). Weight management, ill-health
avoidance, nimbleness, and revitalization followed, with
mean ratings above 3.5. The lowest-rated motives were
competition, affiliation, social recognition, and health
pressures, all with means below 3.0 on the 5-point scale
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(Table 2). Mean ratings for the two dimensions most
clearly representative of intrinsic motivation, enjoyment
and revitalization, were 3.31 and 3.64, respectively.

Male and female ratings differed across 11 of the 14
motives. Female participant ratings of the health, fitness,
appearance, revitalization, and stress management motives
were significantly higher than male ratings. Mean male

participant ratings were higher as compared to the mean
female ratings for enjoyment, challenge, competition, and
social motives. Partial eta-square tests for effect size
indicated that the magnitude of difference between male
and female mean ratings was moderate for competition,
and small across all of the other motivation dimensions.

Table 2. Mean exercise motivation ratings for the total sample, male and female participants.

Item Mean? Male Female df F n n
Strength & endurance 4.33 4.24 441 1 6.81** 803 .01
Positive health 4.28 413 4.42 1 20.84*** 801 .03
Appearance 4.10 3.99 4.20 1 6.60* 803 .01
Weight management 3.89 3.65 412 1 26.67*** 802 .03
Il-health avoidance 3.78 3.75 381 1 0.50 804 .00
Nimbleness 3.67 3.59 3.75 1 3.23 802 .00
Revitalization 3.64 3.57 3.70 1 2.39 802 .00
Stress management 3.63 345 3.80 1 16.02*** 803 .02
Enjoyment 331 3.48 3.14 1 13.70*** 804 .02
Challenge 3.19 3.42 2.98 1 20.80*** 790 .03
Competition 2.93 3.39 2.49 1 76.78*** 801 .09
Affiliation 291 311 2.72 1 16.89*** 800 .02
Social recognition 2.47 2.76 2.20 1 34.48*** 802 .04
Health pressures 2.19 2.46 1.93 1 32.81*** 803 .04

*p<.05, **p<.01, ***p< 001,

Exercise motivation ratings were based on a scale of 1, not at all true for me; to 5, very true for me.

3.3. Exercise Motivations and Total Exercise
Scores

The multiple regression model with all motives as
predictors of total exercise scores was completed for the
whole sample, and repeated for males and females,
separately (Table 3). The total sample regression model
produced R?= 0.12, F (14, 647) = 6.15, p < .001, and the
stress management, enjoyment, competition, and weight

management dimensions had significant positive regression
weights. For male participants, stress management scale
had a significant positive regression weight; and the
revitalization, weight management, and fitness scales had
significant positive weights for females. Female ratings of
the appearance motive had significant negative weight,
indicating that after accounting for the other motive rating
scores, female participants with higher appearance rating
scores were expected to have lower total exercise scores.

Table 3. Multiple regression results with motives as predictors of total exercise scores.

Total Male Female

Variable B SEB p B SE B p B SEB p
Strength & endurance 221 1.64 .07 .63 2.88 .02 4,52 2.18 .16*
Positive health -2.25 1.63 -.08 -2.6 2.83 -.07 -1.16 1.78 .04
Appearance -2.00 1.24 -.08 -21 2.07 -01 -4.28 1.61 -.20**
Weight management 2.55 1.02 12* 1.79 1.66 .07 5.29 1.49 26***
Il-health avoidance -.60 1.15 -.03 .56 2.39 .02 -1.78 1.20 -.09
Nimbleness -1.04 1.14 -.05 -1.26 2.20 -.04 -.90 1.35 -.04
Revitalization .59 1.23 .02 -1.67 2.25 -.06 2.95 1.50 14*
Stress management 3.17 1.08 14%* 6.24 2.07 23%* 197 1.30 .10
Enjoyment 3.24 1.19 15** 3.61 2.40 13 2.30 1.36 12
Challenge -25 1.13 -01 -1.43 2.16 -.05 .78 1.30 .04
Competition 2.26 .94 13* 171 1.74 .07 1.78 112 A1
Affiliation .04 .92 .00 131 1.85 .05 -.46 1.05 -.03
Social recognition .89 91 .05 .06 1.67 .00 1.48 111 .08
Health pressures -.49 .94 -.02 -.86 1.73 -.03 31 1.17 .02

*p<.05. **p<.0L. ***p< 001,

4. Discussion

The study provided insight about the relationship
between various exercise motivations and exercise
adherence, and justification for further research focused
on extrinsic exercise motivations. The study provided an
opportunity to identify which of the highly rated extrinsic
exercise motivations were associated with exercise

adherence. Differences in how male and female participants
were motivated for exercise were also identified.

The study results demonstrated interesting, if concerning,
context for enjoyment as an exercise motive. Enjoyment,
by definition is an intrinsic motive, and was expected to
be associated with sustained exercise patterns based on
previous research [13,14,15]. The regression analysis
revealed enjoyment as a predictor of total exercise scores
for the whole sample, but not a significant predictor for
male or female groups, independently. The mean rating
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for enjoyment was 3.3 on the 5-point scale and was higher
for male than female participants. Enjoyment was rated
lower than most other health, psychological, and physical
motivation dimensions.

Aside from enjoyment, the motivation dimensions
found to predict exercise adherence across the whole
sample, were weight management, stress management,
and competition. Of these, weight management was the
highest rated, with a mean rating of 3.89 on the 5-point
scale and stress management and competition were rated
lower at 3.6 and below. The top-rated motivations
(strength & endurance, positive health, and appearance)
were not found to be associated with exercise adherence
for the sample as a whole. This disconnect in participant
ratings of motivations, and those motivations actually
associated with exercise adherence is important to
consider for initiatives designed to increase exercise
participation. Gaining strength/fitness, maintaining good
health, and improving appearance were very important for
the college student sample, yet those motivations were not
effective for sustaining exercise participation. Stress
management and competition, on the other hand, were
positively associated with exercise participation, yet were
rated fairly low by the participants. Weight management
was the only motivation dimension that was relatively
highly rated, and also predictive of exercise adherence.

Differences were found between how male and female
participants were motivated for exercise. Stress
management was the only motivation dimension
associated with exercise adherence for male participants.
However, even though competition was not found to be a
predictor of exercise adherence for the male-only group, it
was for the whole sample and the mean male rating was

significantly higher as compared to the mean female rating.

Analysis of the female-only group identified strength
and endurance, weight management, and revitalization as
predictors of exercise adherence. Strength and endurance,
and weight management were both within the top-rated
motivation dimensions for the female-only sample
population, suggesting that these interests do indeed
translate into actions. However, appearance was found to
be a negative predictor of exercise adherence within the
female-only group yet was also within the top-rated
motivation dimensions. Previous research into the
association between exercise motives and adherence has
combined the weight management and appearance
motives and found them together to either not predict, or
to be a negative predictor of exercise participation [16]-
[18], however the current study demonstrates how these
two motives represent unique meanings for female college
students in particular. It is feasible that appearance and
weight management are interpreted differently dependent
on an individual’s stage of motivational readiness for
exercise [18], and that these complex meanings associate
with different behavior regulations. The contrasting
associations found between the weight management and
appearance motives are important considering both were
highly rated motives and worthy of further research.

5. Conclusions

This study has examined how the EMI-2 motivation
dimensions were perceived, and which of the motivations

predicted exercise adherence, among a sample of college
students. This study identified disconnects between the
highest rated exercise motivations, and those associated
with exercise adherence. With the exception of weight
management for the total sample, and also strength and
endurance for female participants, the motives identified
by participants as being influential for exercise did not
associate with their exercise patterns. For female
participants, appearance was within the top-rated
motivations, and was found to be a negative predictor of
exercise for females.

One limitation of this research was the voluntary
participant recruitment process. The student participants
were given several alternative options to earn the course
credit associated with the survey. A concern was that
students most committed to exercise would choose to
participate, however, a 91% response rate was achieved
from all students enrolled in the participating course
sections. A second study limitation was the use of an
online survey to collect the data pertaining to exercise
patterns and motivations. The researchers do not know for
certain whether the respondents represented themselves
accurately [38].

The study identifies the need to better understand
extrinsic, in addition to intrinsic, exercise motivations.
Self-determination theory research has demonstrated that
extrinsic motivations are often not strong predictors of
sustained exercise habits, however, studies have
documented exceptions and discussed complexities that
warrant further research. Participants in this sample
demonstrated strong extrinsic motivations for exercise.
Some were not predictive of exercise adherence, however,
they reflect the values of the participants. Further research
is needed to determine how those prominent extrinsic
motivations can be developed into more self-determined
reasons for exercise.

Acknowledgement

The authors would like to thank Dr. Kelly Witte,
Department Chair of Health, Human Performance,
Recreation and Coaching for her support throughout the
research process; and Elizabeth Mielke, research assistant,
for her work. Thank you also to students who participated
in the study and provided rich responses.

Statement of Competing Interests

The authors have no competing interests.

References

[1] Central Intelligence Agency. World Factbook on Obesity. CIA
Web site, 2016. Available:
https://www.cia.gov/library/publications/the-world-
factbook/rankorder/2228rank.html.

[2] Centers for Disease Control and Prevention. State Indicator
Report on Physical Activity. U.S. Department of Health and
Human Services, Atlanta, GA, 2014.

[3] American College Health Association. College Health Association
— National College Health Assessment Il: Reference Group
Executive Summary Fall 2011. American College Health
Association, Hanover, MD, 2012.



30

(4]
(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Journal of Physical Activity Research

Deci, E.L., and Ryan, R.M., Intrinsic Motivation and Self-
Determination in Human Behavior, Plenum, New York, 1985.
Gunnell, K.E., Crocker, P.R.E., Mack, D.E., Wilson, P.M., and
Zumbo, B.D., “Goal contents, motivation, psychological need
satisfaction, well-being and physical activity: a test of self-
determination theory over 6 months,” Psychology of Sport and
Exercise, 15 (1). 19-29. January 2014.

Niven, A.G., and Markland, D., “Using self-determination theory
to understand motivation for walking: instrument development and
model testing using Bayesian structural equation modeling,”
Psychology of Sport and Exercise, 23. 90-100. March 2016.

Ryan, R.M., “Psychological needs and the facilitation of
integrative processes,” Journal of Personality, 63 (3). 397-427.
October 1995.

Sebire, S.J., Keston, J.M., Edwards, M.J., et al., “Using self-
determination theory to promote adolescent girls’ physical activity:
exploring the theoretical fidelity of the Bristol Girls Dance
Project,” Psychology of Sport and Exercise, 24. 100-110. May
2016.

Connell, J.P., and Wellborn, J.G., Competence, autonomy and
relatedness: a motivational analysis of self-system processes. In:
Gunnar, M., and Stroufe, A., eds., Minnesota Symposium on Child
Psychology, Lawrence Erlbaum Associates, Inc., Hillsdale, NJ,
1990, 43-77.

Matsumoto, H., and Takenaka, K., “Motivational profiles and
stages of exercise behavior change,” International Journal of
Sport and Health Science, 2. 89-96. 2004.

Ryan, R.M., and Deci, E.L. Overview of self-determination theory:
an organismic dialectical perspective. In: Ryan, R.M., and Deci,
E.L., eds. Handbook of Self-Determination Research. The
University of Rochester Press, Rochester, 2002.

Standage, M., Sevire, S.J., and Loney, T., “Does exercise
motivation predict engagement in objectively assessed bouts of
moderate-intensity  exercise? A self-determination  theory
perspective,” Journal of Sport and Exercise Psychology, 30.
337-352. 2008.

Markland, D., and Tobin, V.J., “Need support and behavioural
regulations for exercise among exercise referral scheme clients:
the mediating role of psychological need satisfaction,” Psychology
of Sport and Exercise, 11 (2). 91-99. March 2010.

McDonough, M.H., and Crocker, P.R.E., “Testing self-determined
motivation as a mediator of the relationship between
psychological needs and affective and behavioral outcomes,”
Journal of Sport and Exercise Psychology, 29 (5). 645-663.
October 2007.

Thggersen-Ntoumani, C., and Ntoumanis, N., “The role of self-
determined motivation in the understanding of exercise behaviours,
cognitions and physical self-evaluations,” Journal of Sport
Science, 24 (4). 393-404. April 2006.

Ingledew, D.K., and Markland, D., “The role of motives in
exercise participation,” Psychology and Health, 23 (7). 807-828.
October 2008.

Teixeira, P.J., Carraca, E.V., Markland, D., Silva, M.N., and Ryan,
R.M., “Exercise, physical activity, and self-determination theory:
a systematic review,” International Journal of Behavioral
Nutrition and Physical Activity, 9. 78-108. June 2012.

Buckworth, J., Lee, R.E., Regan, G., Schneider, L.K., and
DiClemente, C.C., “Decomposing intrinsic and extrinsic
motivation for exercise: application to stages of motivational
readiness,” Psychology of Sport and Exercise, 8 (4). 441-461. July
2007.

Duncan, L.R., Hall, C.R., Wilson, P.M., and Jenny, O., “Exercise
motivation: a cross-sectional analysis examining its relationships
with frequency, intensity and duration of exercise,” International
Journal of Behavioral Nutrtion and Physical Activity. 7. January
2010. [Online]. Available:

www.ijbnpa.org/content/7/1/7. [Accessed May 20, 2016].

Wilson, P.M., Rodgers, W.M., Fraser, S.N., and Murray, T.,
“Relationships between exercise regulations and motivational
consequences in university students,” Research Quarterly for
Exercise and Sport. 75 (1). 81-91. April 2004.

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]

Kulavic, K., Hultquist, C.N., and McLester, J.R., “A comparison
of motivational factors and barriers to physical activity among
traditional versus nontraditional college students,” Journal of
American College Health. 61 (2). 60-66. 2013.

Ednie, A.E., and Stibor, M., “A comparison of fitness ratings to
exercise patterns and motivations among college students,”
Journal of Kinesiology & Wellness, 4 (1). 16p. May 2016.
[Online]. Available:
http://www.wskw.org/publication/2016/comparison-fitness-
ratings-exercise-patterns-and-motivations-among-college-students.
[Accessed June 10, 2016].

Dillman, D.A., Smyth, J.D., and Christian, L.M., Internet, Mail,
and Mixed-Method Surveys: The Tailored Design Method, 3™
Edition, John Wiley & Sons, Hoboken, NJ, 2009.

Godin, G., and Shepherd, R., “A simple method to assess exercise
behavior in the community,” Canadian Journal of Applied Sport
Science, 10 (3). 141-146. September 1985.

Jacobs, D.R., Ainsworth, B.E., Hartman, T.J., and Leon, A.S., “A
simultaneous evaluation of 10 commonly used physical activity
questionnaires,” Medicine and Science in Sport and Exercise, 25
(1). 81-91. January 1993.

Kucuk, M., Doymaz, F., and Urman, B., “Assessment of the
physical activity behavior and beliefs of infertile women during
assisted reproductive technology treatment,” International Journal
of Gynecology and Obstetrics, 108 (2). 132-134. February 2010.
You, S., and Shin, K., “Body dissatisfaction and mental health
outcomes among Korean college students,” Psychological Reports,
118 (3). 714-724. May 2016.

Borg, G.A., “Psychophysical bases of perceived exertion,”
Medicine & Science in Sports & Exercise, 14 (5). 377-381.
February 1982.

Scherr, J., Wolfarth, B., Christle, JW., and Halle, M.,
“Associations between Borg’s rating of perceived exertion and
physiological measure of exercise intensity,” Arbeitsphysiologie,
113 (1). 147-155. May 2012.

Garber, C.E., Blissmer, B., Deschenes, M.R., Franklin, B.A.,
Lamonte, M.J., Lee, .M., Nieman, D.C., and Swain, D.P.,
“American College of Sports Medicine position stand: Quantity
and quality of exercise for developing and maintaining
cardiorespiratory, musculoskeletal, and neuromotor fitness in
apparently healthy adults: guidance for prescribing exercise,”
Medicine and Science in Sport and Exercise, 43 (7). 1334-1359.
July 2011.

Markland, D., and Ingledew, D.K., “The measurement of exercise
motives: factoral validity and invariance across gender in a revised
Exercise Motivations Inventory,” British Journal of Health
Psychology, 2. 361-376. 1997.

Dacey, M., Baltzell, A., and Zaichkowsky, L., “Older adults’
intrinsic and extrinsic motivation toward physical activity,”
American Journal of Health Behavior, 32 (6). 570-82. November
2008.

Kilpatrick, M., Hebert, E., and Bartholomew, J., “College students’
motivation for physical activity: differentiating men’s and
women’s motives for sport participation and exercise,” Journal of
American College Health, 54 (2). 87-94. September 2005.

Maltby, J., and Day, L., “The relationship between exercise
motives and psychological well-being,” Journal of Psychology,
135 (6). 651-660. November 2001.

Huang, C., Lee, L., and Chang, M., “The influence of personality
and motivation on exercise participation and quality of life,”
Social Behavior and Personality An International Journal, 35 (9).
1189-1210. January 2007.

Seber, G.A., and Lee, AJ., Linear Regression Analysis. Wiley,
Hoboken, 2012.

Nouri, J.M.H., Effect Size for ANOVA Designs. Sage
Publications, Thousand Oaks, CA, 2000.
Wright, K.B., “Researching internet-based populations:

Advantages and disadvantages of online survey research, online
questionnaire authoring software packages, and web survey
services,” Journal of Computer-Mediated Communication, 10 (3).
April 2005.



