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Abstract
The purpose of the current study was to examine (a) the use of technology to monitor physical activity (PA)
between PE students and non-PE students, (b) the motivation to be physically active between PE students and
non-PE students, (c) and the PA levels between PE students and non-PE students. Methods: A survey that
asked demographic, technology use, PA level, and PA motivation questions was distributed to undergraduate
students. Results: Students majoring in PE were more physically active, used technology more often to moni-
tor PA, and perceived their need to be physically active as satisfied more than non-PE students. Discussion:
PA is a vital part of PE in K-12 schools, and K-12 PE teachers can play a large role in helping students to be
physically active by using their own experiences of knowledge acquisition, skill acquisition, reinforcement,
and technology use to monitor PA. In conclusion, it could be hypothesized that the PE students in this study
have been trained to use technology to increase their PA and should be able to translate this into their K-12 PE
classroom to educate their students on how to use technology for health benefits.

The Centers for Disease Control and Prevention (CDC) (2021) recommends that adults participate in at
least 150 minutes of moderate-intensity aerobic activity every week in order to see benefits from physical ac-
tivity (PA), such as maintaining a healthy body weight, muscle and bone strength, and flexibility. However,
the surgeon general report by the CDC (2015) found that more than 60% of Americans are not regularly active
and 25% of Americans are not active at all. Additionally, it has been found that approximately 50% of college
students do not meet PA recommendations, obesity rates often increase when young adults enter university
settings, and 22.4% of 18 to 24 year-old college students engage in little to no PA (American College Health
Association, 2012; Bhochibhoya, Branscum, Taylor, & Hofford, 2014; Gropper, Simmons, Connell, & Ulrich,
2012).

The motivation to be physically active can decrease when students enter a university, and it was found
that time, energy, and willpower can be some of the main reasons why college students are not motivated to be
physically active (Kulavic, Hultquist, & McLester, 2013). Deci and Ryan (1985) developed the Self Determi-
nation Theory (SDT) to help understand and explain motivation in many areas. The basis of this theory is that
motivation can occur when three basic psychological needs are met: autonomy (power to choose), competence
(mastery of skills), and relatedness (meaningful connections) (Deci & Ryan, 1985, 2000, 2002). The SDT has
been used in many studies to understand what motivational factors influence people to engage in regular PA.
One conclusion from a systematic review of the literature on PA and SDT was that competence was shown to
have consistent support for a positive association with PA (Teixeira, Carraca, Markland, Silva, & Ryan, 2012).
Based on this finding, people who are motivated to be physically active must have the knowledge of how to be
physically active. Technology can help provide the knowledge of how to be physically active and be used to
help monitor and motivate PA behaviors (McFadden & Li, 2019).

Technology to track activity is not restricted solely to wearable devices. Different types of mobile
phone applications allow individuals to match health goals with unique tracking systems (Fanning, Mullen, &
McAuley, 2012). The past few years have resulted in an increase in mobile phone applications as well as inter-
net-based interventions using social media platforms, such as Facebook, Instagram, and Twitter, to share
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knowledge, provide support, and give resources for various types of PA (Medairos, Kang, Aboubakare, Kra-
mer, & Dugan, 2017). Through social networking, the usage of mobile apps, and/or social media platforms,
individuals who share PA levels may gain motivation to be physically active (Althoff, White, & Horvitz, 2016;
Mabher et al., 2015).

Technology can be an effective tool in assisting and motivating university students to meet health goals
by monitoring health-related behaviors, such as dietary intake and PA, and energy expenditure (Althoff, Jindal,
& Leskovec, 2017; Bice, Ball, & McClaran 20135; Fanning, et. al, 2012; McFadden & Li, 2019). An advantage
of the integration of technology use is that it provides immediate tracking response for consumers to view
(Ball, Bice, & Adkins, 2015; Bice, et. al, 2015). Individuals who have not met their health goals can assess
current behaviors by analyzing data from the device to help figure out what modifications will support meeting
their goals (Dallinga, Mennes, Alpay, Bijwaard, & Baart De La Faille-Deutekom, 2015). However, the ability
to do so assumes that the individual has the knowledge of how to integrate technology into their lifestyle and
has the education to assess their data and apply what they have learned to implement behavior change. In a
study that combined education and technology to assess behavioral changes in PA, it was revealed that educa-
tion alone did not have the same impact on individual activity patterns as compared to education being paired
with a piece of technology (Rote, 2017). Educational information is important, but in many cases, individuals
do not know how to apply knowledge into making positive lifestyle changes. University students going into
health professions such as physical education (PE) can help provide the knowledge and application of technol-
ogy to help others learn how to use technology to monitor health behaviors.

In a study that surveyed PE student teachers, an overwhelming majority felt they were either trained or
highly trained to use technology in the classroom (Krause, 2017). However, Hill and Valdez-Garcia (2020)
found that one of the top barriers stated by PE teachers when using technology was a fack of understanding of
how to integrate technology. PE undergraduate students should be acquiring the knowledge of how to integrate
technological devices into the classroom because it has been found that technology is an integral part of PE
classes that can support teaching and learning (Casey, Goodyear, & Armour, 2017; Lee & Gao, 2020). Teach-
ing others how to use the technology to monitor and change behaviors is essential for PE students to under-
stand,

In a study of undergraduate students in a PE and sports management department, it was found that PE
students were more active than sports management students, but there was no comparison of technology use,
and research is limited on the use of technology by PE students to monitor their PA (Yildirim, 2018). Litera-
ture is also limited on the amount of PA that PE students get as compared to students in other degrees. The
purpose of the current study was to compare (a) the use of technology to monitor PA between PE students and
non-PE students, (b) the motivation to be physically active between PE students and non-PE students, (c) and
the PA levels between PE students and non- PE students.

Methods

Protocol

Permission to contact university students was approved by the primary investigator’s Institutional Re~
view Board (IRB). Study participants included students at a midsized Midwestern 4-year university. Partici-
pants were voluntarily solicited and recruited due to their university status of being an active student. Partici-
pants were approached and asked to complete a survey that included informed consent, demographic infor-
mation, technology use as it relates to health behaviors, PA behaviors, and motivation to be physically active.
Participant Demographics

Demographic information included each participants’ age, height (inches), weight (pounds), race, and
gender. In addition, the researchers identified PE students from the student population by asking participants to
report their major.
Measured Variables

Technology use was assessed by asking participants if they utilized smartphone applications or activity
tracking devices to monitor their PA behaviors, PA was asscssed by asking students if they were physically
active for 30 minutes or more 3 times a week. Participants were given a list of examples of PA that included
walking, hiking, jogging, running, stair climbing, biking, elliptical, aerobic classes, water aerobics, cycling,
rowing, swimming, weight training, and sports (tennis, basketball, softball, football, racquetball, soccer,
etc... .
The Perceived Need Satisfaction Exercise (PNSE) scale, developed by Wilson, Rogers, Rodgers, and Wild
(2006), was used to assess PA motivation. The PNSE scale assesses how the participant perceives their basic
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psychological needs for exercise (autonomy, competence, and relatedness) are met (Deci & Ryan, 1985, 2002).
The PNSE consists of 18 items measuring three constructs [autonomy (n = 6), competence (n = 6), relatedness
(n = 6)]. Information obtained from the PNSE allowed investigators to evaluate student psychological needs
satisfaction. Some questions included “I feel confident that I can do even the most challenging exercis-
es”(competence), “T feel like T am the one who decides what exercises [ do” (autonomy), and “T feel close to
my exercise companions who appreciate how difficult exercise can be” (relatedness).
Data Analysis

Descriptive statistics were used to assess demographic information. An analysis of variance (ANOVA)
was used to assess group differences between competence, autonomy, and relatedness among PE and non-PE
majors. In addition, PA behaviors and technology use were assessed using an ANOVA to measure differences
among study participants. Data were analyzed using SPSS v22. Statistical significance was established at p <
0.01.

Results

Participants completed the survey and were categorized as those PE (n = 153) and non-PE majors (7 =
213), and those who utilized technology (n = 187) and those who do not use technology (n=213). Thirty-four
participants did not report their gender or major, illustrating the difference in group sample sizes (Table 1).
There was a statistically significant group difference in the motivation constructs of competence, autonomy,
and relatedness among PE and non-PE majors. Students majoring in PE perceived their needs in competency
[M=36.06, (¥ =50.71, p = 0.001)], autonomy [M = 38.84, (F = 36.74, p = 0.001)], and relatedness [M =
33.77, (F = 8.83, p = 0.003)] significantly higher than non-PE majors (Table 2). Findings between the con-
structs directly related to significant differences in the overall PNSE model when constructs were combined
(Table 2). Students majoring in PE (n = 156, M = 0.82) met the defined PA parameters of being physically ac-
tive at least 3 times a week for a minimum of 30 minutes which was statistically more than non- PE majors (n
=213, M=0.60) [F=22.91, p = 0.001). Lastly, students majoring in PE (n = 156, M = 0.58) used technology
more than non-PE majors (n = 209, M= 0.41) [F = 10.203, p = 0.002) (Table 3).

Discussion

For students to be active and meet the PA guidelines set by the CDC, it is important for them to un-
derstand what they need to do (competence), be able to choose how they do it (autonomy), and have a sup-
port system to reinforce being physically active (relatedness). Research shows that support provided in
school is associated with increased PA, with the assumption that the earlier health-related skills are learned
and acquired (Kulik, et al 2015). This study revealed that PE students perceive their needs to be physically
active as satisfied compared to non-PE majors. It was also revealed that more PE majors met the defined
PA parameters than non-PE majors. These two findings are important because it has been suggested that
PE teachers can impact student achievements through their experiences, PA behaviors, and appearance
(Lunenberg, Korthagen & Swennen, 2007; Metzler & Woessmann, 2012). PA is a vital part of PE in
schools and PE teachers can play a large role in helping students to be physically active by using their own
experiences of knowledge acquisition, skill acquisition, PA behavior, reinforcement, and technology use to
monitor PA.

Another important finding in this study is that PE majors used technology more to monitor their PA
compared to non-PE majors. Technology has been used as a means to motivate individuals to be physically
active, and this study shows that education, along with technology, can motivate undergraduate students in PE
to effectively use technology to monitor their PA (Bice et al., 2015). It is important for PE students to under-
stand and use technology because technology use in K-12 PE classes is becoming the norm. According to The
Society of Health and Physical Educators (SHAPE) best practices document, the use of technology to increase
the effectiveness of K-12 PE lessons is an appropriate and necessary practice at all levels (elementary, middle,
and high school) (SHAPE, 2009). The SHAPE National Standards (3 and 4) for Physical Education Teacher
Education (PETE) programs connect technology integration in the PE classroom to professional competencies
(SHAPE, 2017). PE programs across the country benefit if PETE students graduate with an understanding of
how to use and integrate technology (i.e. activity trackers) into the K-12 PE classroom.

Technology has been found to be a relevant tool to support teaching and learning within K-12 PE clas-
ses (Casey, et al., 2017; Lee & Gao, 2020). The understanding and use of technology can help future K-12 PE
teachers bring in real life experiences to explain (and possibly use in class) the devices they use to track PA
behaviors because there are so many options. Hill and Valdez-Garcia (2020) found that pedometers were one
of the most available technologies reported by PE teachers. Pedometers are an inexpensive and effective way
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to teach students how to track activity. However, with the availability of technology, PE teachers can develop
some creative ways to integrate technology into the classroom. The use of apps within K-12 PE classes can
help provide students with feedback, facilitate classroom management functions, and integrate health-related
fitness into the curriculum (Armour, et al., 2016; Pyle & Esslinger, 2014; Sinelikov, 2012). It might be contro-
versial in the field, but allowing students to bring their smartphones into the K-12 PE classroom is one option
to teach students how to track PA using technology.
Limitations

This study relies on self-reported responses concerning motivation to be physically active, overall PA
levels, and the use of technology to monitor PA levels. This study only focused on using activity trackers, yet
there is more technology that can be used in the classroom. Another important limitation is generalizability, as
surveys were only emailed to participants at one mid-sized university in the Midwest.

Conclusion

According to past research, PE student teachers feel they were trained or highly trained to use technolo-
gy in the classroom, but one of the top barriers stated by PE teachers to using technology was a lack of under-
standing of how to integrate technology (Hill & Valdez-Garcia, 2020; Krause, 2017). PE majors in this study
used technology more to track their PA and were more physically active than non-PE majors. In conclusion, it
could be hypothesized that the PE students in this study have been trained to use technology to increase PA
and should be able to translate this knowledge into their K-12 PE classroom to educate their students on how
to use technology for health benefits. Future research should explore whether or not PE students can effective-
ly translate their use of technology to monitor PA into the K-12 PE classroom to motivate their students to be
more active.

References

Althoff, T, Jindal, P., & Leskovec, J. (2017). Online actions with offline impact: How online social networks influence online and
offline user behavior. Proceedings of the International Conference on Web Search and Data Mining, 2017, 537-546.
10.1145/3018661.3018672

Althoff, T., White, R. W., & Horvitz, E. (2016). Influence of pokemon go on physical activity: Study and implications. Journal of
Medical Internet Research, 18(12), €315. 10.2196/jmir.6759

American College Health Association. (2012). College Health Association-National College Health Assessment II: Reference Group
Executive Summary Fall 2011. Hanover, MD.

Armour, K. M., Evans, G., Bridge, M., Griffiths, M., & Lucas, S. (2016). Gareth: The
beauty of the Ipad for revolutionizing learning in physical education. In Case, A.,

Goodyear, V., Armour, K.M. (Eds.), Digital Technologies and Learning in
Physical Education (pp. 213-230). Routledge.

Ball, J., Bice, M. R., & Adkins, M. (2015). Electronic activity-tracking devices: Qualitative assessment of device usability after an 8-
week intervention. The Health Educator, 47(1), 20-26.

Bhochhibhoya, A., Branscum, P., Taylor, E., & Hofford, C. (2014). Exploring the relationships of physical activity, emotional intel-
ligence, and mental health among college students. American Journal of Health Studies, 29 (2), 191-198. http://www.va-
ajhs.com/29-2/index.aspx

Bice, M. R., Ball, J., & McClaran, S. (2015). Technology and physical activity motivation. International Journal of Sport and Exer-
cise Psychology, 14,295-304. 10.1080/1612197X.2015.102581 1

Casey, A., Goodyear, V., & Armour, K. (2017). Rethinking the relationship between
pedagogy, technology, and learning in health and physical education. Sport, Education, and Society, 22(2), 288-304.

Centers for Disease Control and Prevention (CDC) (2015). Physical activity and health: A report of the surgeon general. https://
www.cde.gov/needphp/sgr/

Centers for Disease Control and Prevention (CDC) (2013). Comprehensive School Physical Activity Programs: A guide for schools.
Atlanta, GA: U.S. Department of Health and Human Services.

Centers for Diseases Control and Prevention (CDC) (2021). How much physical activity do adults need? https://www.cdc.gov/
physicalactivity/basics/adults/index.htm

Dallinga, J. M., Mennes, M., Alpay, L., Bijwaard, H., & Baart de la Faille-Deutekom, M. (2015). App use, physical activity and
healthy lifestyle: A cross sectional study. BMC Public Health, 15, 833. doi:10.1186/s12889-015-2165-8

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human behavior. New York, NY: Plenum.

Deci, E. L., & Ryan, R. M. (2000). The "what" and "why" of goal pursuits: Human needs and the self-determination of behavior.
Psychological Inquiry, 11,227-268.

Deci, E. L., & Ryan, R. M. (2002). Handbook of self-determination research. Rochester, NY: University of Rochester Press.

Fanning, J., Mullen, S. P., & McAuley, E. (2012). Increasing physical activity with mobile devices: A meta-analysis. Journal of
Medical Internet Research, 14(6), el61. 10.2196/jmir.2171

Gropper, S. S., Simmons, K. P., Connell, L.J., & Ulrich, P. A. (2012). Changes in body weight, composition, and shape: A four-year
study of college students. Journal of Applied Physiology, Nutrition, and Metabolism, 37, 1118-1123. 10.1139/h2012-139.

Spring 2022 \ Illinois Journal 33



Hill, G. & Valdez-Garcia, A. (2020). Perceptions of physical education teachers regarding the use of technology in their classrooms.
The Physical Educator, 77,29-41.

Krause, J. (2017). Physical education student teachers’ technology integration self-efficacy. The Physical Educator, 74, 476-496.

Kulavic, K., Hultquist C., & McLester, J. (2013). A comparison to motivational factors and barriers to physical activity among tradi-
tional versus nontraditional students. Journal of American College Health, 61(2), 60-66.

Kulik, N. L., Somers, C. L., Thomas, E., Martin, J. J., Centeio, E. E., Garn, A. C., ... & McCaughtry, N. (2015). Source and type of
support for in-school physical activity: Differential patterns for demographic subgroups. American Jowrnal of Health Edu-
cation, 46(5), 301-309.

Lee, J. E., & Gao, Z. (2020). Effects of the iPad and mobile application-integrated physical education on children’s physical activity
and psychosocial beliefs. Physical Education and Sport Pedagogy, 25(6), 567-584.

Lunenberg, M., Korthagen, F. & Swennen, A. (2007). The teacher educator as a role model: Teaching and teacher education. Science
Direct, 23(5), 586-601.

Mabher, C., Ferguson, M., Vandelanotte, C., Plotnikoff, R., De Bourdeaudhuij, 1., Thomas, S.,...0Olds, T.(2015). A web-based, so-
cial networking physical activity intervention for insufficiently active adults delivered via facebook app: Randomized con-
trolled trial. Journal of Internet Medical Research, 17(7), e174. 10.2196/jmir.4086

Metzler, J., & Woessmann, L. (2012). The impact of teacher subject knowledge on student achievement: Evidence from within-
teacher within-student variation. Journal of Development Economics, 99(2), 486-496.

McFadden, C. & Li, Q. (2019). Motivational readiness to change exercise behaviors: An analysis of the differences in exercise,
wearable exercise tracking technology. and exercise frequency, intensity, and time (FIT) values and BMI Scores in universi-
ty students, American Journal of Health Education, 50(2), 67-79. 10.1080/19325037.2019.1571960

Medairos, R., Kang, V., Aboubakare, C., Kramer, M., & Dugan, S. A. (2017). Physical activity in an underserved population: Identi-
fying technology preferences. Journal of Physical Activity and Health, 14(1), 3-7. 10.1123/jpah.2016-01 62

Pyle, B., & Esslinger, K. (2014). Utilizing technology in physical education: Addressing the obstacles of integration. Delta Kappa
Gamma Bulletin, 80 (2), 35.

Rote, A. E. (2017). Physical activity intervention using fitbits in an introductory college health course. Health Education Journal, 76
(6), 337-348.

SHAPE. (2009). Appropriate instructional practice guidelines, K-12:

A side-by-side comparison. https://www.shapeamerica.org/upload/Appropriate-Instructional-Practice-Guidelines-K-12.pdf

SHAPE America. (2017). National standards for initial physical education teacher education. Reston, VA: Society of Health and
Physical Educators. https://www.shapeamerica.org/accreditation/upload/National-Standards-for-
Initial-Physical-Education-Teacher-Education-2017.pdf

Sinelnikov, O. A. (2012). Using the iPad in a sport education season. Journal of Physical Education, Recreation & Dance, 83(1), 39-
45.

Teixeira, P., Carraca, E., Markland, D., Silva, M., & Ryan, R. (2012). Exercise, physical activity, and self-determination theory: A
systematic review. International Journal of Behavioral Nutrition and Physical Activity, 9(78). http://www.ijbnpa.org/
content/9/1/78

Wilson. P.M.. Rogers, W.T.. Rodgers. W.M. & Wild. T.C. (2006). The Psychological Need Satisfaction in Exercise Scale. Journal of
Sport & Exercise Psychology, 28, 231-251.

Yildirim, M. (2018). Investigation of physical activity levels of physical education and sports school students. Asian Journal of Edu-
cation and Training, 4(4), 336-344.

Appendices
Table 1

Descriptive Statistics of Gender, Major, and Technology Use

PE Majors Non PE Majors  Total

Gender Female 58 132 190
Male 95 81 176
Total 153 213 366
*34 participants did not report gender or major
Technology Use
Yes No
Gender Female 89 132 221
Male 98 81 179
Total 187 213 400
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Table 2

Analysis of Variance of Perceived Need Satisfaction

N M St. Dev. df F P
Competence PE Majors 153 36.06 5.29 1.00 50.71 0.001*
Non PE Majors 213 30.67 8.31 367.00
Total 366 32.95 7.66 368.00
Autonomy PE Majors 153 38.84 4.07 1.00 36.74 0.001*
Non PE Majors 213 35.15 6.75 367.00
Total 366 36.71 6.04 368.00
Relatedness PE Majors 153 33.77 6.39 1.00 8.83 0.003*
Non PE Majors 213 3141 8.26 367.00
Total 366 3241 7.60 368.00
PNSE Total PE Majors 153 108.67 12.40 1.00 41.19 0.001%*
Non PE Majors 213 97.23 19.56 367.00
Total 366 102.07 17.81 368.00
*Significance established at p < .01
Table 3
Analysis of Variance of PA Behaviors and Technology
N M St. Dev. df F p
PA Behaviors PE Majors 156 0.8269 0.37953 1 22991 0.001*
Non PE Majors 213 0.6009 0.49086 367
Total 369 0.6965 0.4604 368
Technology Use PE Majors 156 0.5833 0.49459 1 10.203 0.002*
Non PE Majors 209 0.4163 0.49412 363
Total 365 0.4877 0.50053 364

*Technology use to assist in reaching PA goals. This is why this is so important.

*Significance established at p < .01
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