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Robust evidence links physical activity to positive cognitive and academic performance outcomes,
and engaging students in movement within the classroom has the potential to benefit learners at
every age. Offering college students an opportunity to be active in the classroom can enhance learner
engagement, promote critical thinking, and increase content understanding and retention. Designed
to bridge the gap between research and practice, this article shares specific strategies for movement
integration at the college level. These strategies have been used successfully across content areas and
class formats and can be modified to match student need and classroom environment. Increasing
awareness of active pedagogy among educators has the potential to positively impact adoption and
implementation of the practice with the ultimate goal of influencing students’ learning experiences
and academic success. The purpose of this article is to provide college instructors with practical
examples to incorporate movement into the college classroom.

Move, Think, Learn: Incorporating Physical
Activity into the College Classroom
Jumping jacks in the classroom? You may think that
sounds fine for elementary school students, but out of
place in a college course. To the contrary, actively
engaging students helps them to think more deeply about
course content, and, by adding physical activity to active
learning, the cerebral blood flow increases the brain’s
function and performance (Hillman, Erickson, &
Kramer, 2008). As college professors ourselves, we teach
a variety of coursework, and we consistently and
successfully engage our students in movement.
Physically active teaching strategies benefit our
instruction by enhancing the classroom climate and our
students by facilitating opportunities to think critically,
gain multiple perspectives, and reset attention. In
addition, a culture of movement within the college
classroom provides students with a mechanism to
decrease inactivity. College students spend about 30
hours per week in sedentary behavior, primarily during
class and while studying (Buckworth & Nigg, 2004). As
such, integrating physical activities into the classroom
can offer a variety of benefits, making it necessary to
both increase faculty awareness of the practice and to
provide simple, adaptable movement-based active
learning strategies to instructors of college coursework.
Background
Classroom physical activity is movement within
core-content classes that is facilitated by the teacher
as a mechanism to enhance student learning. The link
between physical activity and cognitive function and
brain health was originally explored in animal
studies (Neeper, Gómez -Pinilla, Coi, & Cotman,
1996; Radák et al., 2001). This association was next
supported in older adults, linking physical activity
with protection against neurodegeneration (Laurin,

Verreault, Lindsay, MacPherson, & Rockwood,
2001; Rabin et al., 2019), increases in brain volume,
and improvements in executive control and memory
(Colcombe et al., 2006; Kramer et al., 1999;
Erickson et al., 2011). Since about 2000, research
specifically targeting school-based physical activity
has demonstrated both the feasibility of
incorporating movement into the classroom (Delk,
Springer, Kelder, & Grayless, 2014; Maeda &
Murata, 2004; Stewart, Dennison, Kohl, & Doyle,
2004) and the effectiveness of classroom physical
activity on behavior and time-on-task (Goh, Hannon,
Webster, Podlog, & Newton, 2016; Grieco, Jowers,
& Bartholomew, 2009; Herman, Beer, & Morton,
2013; Mahar et al., 2006), concentration and fluid
intelligence (Caterino & Polak, 1999; Reed et al.,
2010), cognition (Graham, Bremer, & Cairney,
2017), and academic achievement (Donnelly et al.,
2009; Donnelly et al., 2017). Furthermore,
integrating physical activity into academic lessons
can enhance student interest and motivation (Vazou,
Gavrilou, Mamalaki, Papanastasiou, & Sioumala,
2012). Limited school-based evidence currently
exists with college-level students, but the correlation
between physical activity and cognitive function is
retained in this population (Hillman, Snook, &
Jerome, 2003). In addition, most college students
possess positive affect toward movement in the
classroom, citing increased focus, attention,
interaction, and enjoyment as results of physical
activity opportunities (Ferrer & Laughlin, 2017).
When considering the merits of classroom physical
activity for students of any age, it is also relevant to
review literature on active learning. In the traditional
sense, active learning does not require a movement
component, but is designed to dynamically engage
students in the learning process. The concept of
learning as something to be experienced by students has
been traced back to Jean-Jacques Rousseau in the 1700s
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(Lindsay, 2016; Sălăvăstru, 2012), and popularized in
America by John and Evelyn Dewey in 1915 (Dewey &
Dewey, 1915). In the 1980s, active learning pedagogy
was promoted in higher education (Bonwell & Eison,
1991) with an American Association for Higher
Education bulletin stating, “Learning is not a spectator
sport” (Chickering & Gamson, 1987). More recently,
research supports that active learning in the college
classroom improves short-term recall and long-term
retention (Prince, 2013), increases student activity and
involvement (Pundak & Rozner, 2008), supports critical
thinking and collaboration (Rocca, 2010), and fosters
academic achievement (Pirker, Riffnaller-Schiefer, &
Gütl, 2014). Given that classroom physical activity is
inherently active learning, incorporating movementbased activities into the classroom has the potential to
enhance students’ learning experience and improve
academic performance.
American institutions of higher learning are tasked
with embracing innovative pedagogy to advance
learning outcomes and increase graduation rates, yet
there is a disconnect between research and practice
(U.S. Department of Education, 2006). While robust
evidence supports the benefit of physically active
learning, college instructors may be hesitant to integrate
movement in their classrooms due to lack of
knowledge, classroom layout and environment, timing
considerations, or student involvement concerns.
Research suggests, however, that implementing activity
on a trial basis can decrease teachers’ perceived barriers
to adoption and that these challenges can ultimately be
diminished or overcome through the trial (Howie et al.,
2014). Indeed, there are many activities that are fairly
simple to implement in the college classroom that can
be modified to different classroom formats, teaching
concepts, and student needs. With a “tool kit” of
movement-based activity learning strategies that can be
adapted to fit content and context, college-level faculty
can ameliorate current teaching practices.
Applicable Strategies for Engaging Students in
Movement
Though we use a variety of activities in our
classrooms, the following movement-based activities
work well across the diverse content we teach, ranging
from education to kinesiology to health. We have also
mentored colleagues in business and in anthropology
who have implemented these strategies. Along with our
colleagues, we have had the opportunity to conduct
these activities across assorted content areas and
classroom context. Some activities may work best in
more open environments, but they can be modified to
fit in confined spaces. From large lecture halls to small
conference rooms, with class enrollment from 9 to over
a hundred, in class durations from 50 to 90 minutes in a
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once to thrice weekly timeframe, we have implemented
classroom physical activity. Further, activities can be
adapted for students of varying cognitive and physical
abilities, all to the benefit of our students and their
learning experience. As with any effective learning
environment, classroom management is critical, and
clear guidelines and expectations must be set prior to
implementation. Communicating the purpose of
movement incorporation and setting the tone for the
semester on the first day of class can cultivate student
buy-in and promote a classroom climate conducive to
movement and engagement. Below, we offer several
specific strategies that we have developed or adapted in
our own classes for incorporating movement into the
college-level classroom that can serve as an
introductory “tool kit” of ideas for faculty to engage
students across disciplines and learning environments.
Activity: Two Jack Sharing
Think of Two Jack Sharing as a way to facilitate
dialogue between students. Each student will find a
partner, share the required information, be an active
listener, and then complete two jumping jacks (or
modified jacks with raised arms and a step out instead of
a jump) with their partner. Once the jacks are completed,
students will locate a new partner – indicated by other
students’ jumping jack arm movement – and repeat the
sharing, responding, and jacking.
Two Jack Sharing can be used in practically any
context and can be used for students to share ideas or
tangible assignments. The information exchanged can
be a review of, or opinion about, a teacher-provided
reading. It could also be something students bring into
class, such as a homework assignment, or discussion
about a talking prompt. This can serve as a five to ten
minute activity or as a longer, more in-depth activity
pending the time spent with each partner and the
quantity of pairings. Should the classroom space not be
conducive to large movement, students can stand and
share information with peers near them, doing minijacks or another smaller movement between partners.
Unlike traditional question and answer in a lecture,
this activity engages all students in the classroom while
getting their blood flowing and increasing cognitive
functioning to prepare to learn. As with any teaching
strategy, it is important to conclude with a recap of new
learning. After students have had a chance to share with
three to five students, bring the class back together to
debrief the information and clarify as necessary.
Example from an Education Class
In an educational psychology class, an introductory
class designed for about 30 teacher education majors,
students learn about various theories of motivation. To
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provide students with a background and to get them
thinking about this new topic, students participate in
Two Jack Sharing in the first portion of the class
period. A question is posted on the screen in the front of
the room that asks students, “Think about something
you are motivated to do (e.g., working out, cooking,
making good grades). Then, share with your partner
whether you are motivated because of intrinsic reasons,
extrinsic reasons, or both.” Students read the question,
find a partner, and take turns sharing their responses.
After both students have shared, they complete two
jumping jacks. Then, they look around to find others
who have finished – easily identified because of the
arm movement – and share with them. Once students
have found two or three partners, they take their seats.
Then, we debrief different reasons for motivation, as
discussed in the activity, before transitioning to the
lecture over the topic.
Example from a Kinesiology Class
In a fundamentals of elementary physical education
class, an upper-level course of approximately 20
students in physical education teacher education, the
students participate in field experience hours at the
local elementary schools. After several observations of
an elementary physical education class, they have
witnessed various classroom management techniques
that align to those discussed in class. Since the students
have likely observed different groups of students and/or
teachers, Two Jack Sharing is used as a discussion tool
to promote best practice in classroom management.
Once they find a partner, the student designated “A”
shares a classroom management strategy they observed
in the elementary classroom, then partner “B” has to
evaluate if this is an appropriate classroom management
strategy. The partners then switch roles so that partner
“B” gives the example and “A” gives the feedback.
Once they are both done sharing, they do two jumping
jacks and find a new partner. The students change
partners at least three times before returning to their
seats, which usually takes about 12 minutes.
Activity: Carousel
Similar to the carousel with moving horses, students
will rotate around the room in this activity and respond to
various prompts posted on the walls. If your budget
allows, large self-adhesive pages work well. The primary
benefit of the Carousel activity, in addition to the physical
movement, is the opportunity for students to discuss
content, share perspectives, and collaboratively respond.
Prior to class, prepare the number of prompts
needed based on room size and number of students.
(The hallway can also be utilized.) If the class is large,
a duplicate set of questions can be made, and students
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can rotate within a sub-group. Ideally, groups will be
comprised of three to five students, so students can
actively participate in discussion. First, provide
directions for the activity. Student groups will go to one
of the pages, read the question, write their response, and
then rotate to the next page. At each new stop, teams
will read the prompt and review prior responses before
making changes as they deem necessary and adding
new information. Each rotation will last a predetermined duration; we have used between one and
two minutes, depending on the prompt content and
quantity. Continue the activity until groups are back to
their original page. Then give teams time to review all
information on their page and come up with a single
“summary statement” to share with the class. The
duration of this activity depends upon the number of
prompts in the rotation and the time spent at each page.
With a minimum of about 15 minutes, this activity can
also last up to 60 minutes with a debrief in the end to
solicit responses and feedback from students.
We have used this activity to enable students to
think critically and relate class readings to course content
(i.e., “Considering the article you have read, how does
the author’s explanation of human development relate to
the theories presented in your textbook?”) and to address
various course content such as, in the context of
kinesiology, categorizing physical activities by the
health-related fitness concept, writing and aligning
objectives for the various domains in physical education,
and discussing the characteristics of the varying theories
of motor development. It also provides a great course
review, with individual topics from throughout the
semester on each page (see Appendix).
Example from a Health Class
As a semester review in an environmental health
class, the carousel activity has been used in
classrooms with as few as 25 students where the desks
can be moved away from the walls and in lecture halls
with as many as 90 students where desks are bolted to
the floor. The course has 14 topics, so 14 pages are
posted around the walls of the room. In the lecture hall
without an appropriate back wall, the hallway was
used as part of the rotating circle. Group size is
dependent upon course enrollment that semester, and,
in smaller classes, topics were combined on a page.
Three to four students per group are ideal, but two or
five has also worked successfully.
Once students have found a page, they have 60
seconds to write as much as they can remember about their
topic. The collaboration among group members often
generates additional ideas, as one will think of a concept,
and another will remember the detail. At the minute mark,
all groups rotate clockwise to the next page and work on
that topic with the new time starting immediately. By the
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time students rotate to later pages, more discussion
addresses how to expand or modify the thoughts and ideas
of previous groups. Once each group returns to their
original page, they review all notes and compile a single
“take away” statement about their topic to share aloud
with the class. One of the most rewarding aspects of using
Carousel as an end-of-semester review is the confirmation
of new knowledge and the excitement exhibited by
students when they conceptualize how much they learned
in the course (see Appendix).
Activity: Moving Response
Taking brief assessments before, during, or after
delivering content can be helpful. With movement as
an assessment tool, professors can do a quick
evaluation with minimal advance preparation. This
activity is typically short in duration, and all
movements can be modified for the amount of space
available. When using Moving Response, first decide
on the type of assessment questions (e.g., continuum,
true/false, or multiple choice). Then, assign different
stretches to each answer (e.g., Strongly agree =
stretch arms overhead, Agree = rotating torso twist,
Disagree = toe touch/forward fold, Strongly disagree
= squat sit). Read different statements or questions
aloud and have students stretch into the position to
indicate their response. As an example, we like to
find out how prepared students feel they are for an
exam. We may ask them to respond to Likert
statements, such as “I thoroughly understand the
content we have covered this week,” to quickly
assess students’ beliefs and make adjustments as
needed before giving a formal assessment.
Example from a Statistics Class
Because statistics can be a difficult subject for
many students, it is important to regularly assess
students affectively to determine how they feel about
the content. There are numerous examples provided to
students for each concept covered, but some students
understand more quickly than others. Toward the end of
each unit or chapter, a quick movement assessment can
help determine whether students are ready to move on
or whether we need to cover the information a little
more thoroughly. A slide on the front wall indicates a
movement for each Likert scale response (i.e.,
Absolutely disagree: Touch toes, Somewhat disagree:
Squat position, Somewhat agree: Stand with arms
outstretched in a ‘T’, Absolutely agree: Stand with arms
overhead arching up), which reinforces the concept of
Likert scale from course content. A demonstration of
each position ensures students understand the response
option. Then statements are read aloud, such as, “I have
a clear understanding of the different types of
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reliability.” Students will respond with their
movements, allowing a visual assessment of
understanding, for each statement.
Activity: Stand Up Yes
Stand Up Yes can also be used as a form of
assessment or to collect data, and it is applicable for
true/false questions or yes/no statements. The instructor
reads each statement aloud or displays them on the
screen one at a time, and students either stand up to
indicate a response of yes/true or remain seated to
indicate a response of no/false. This activity is typically
short in duration and works well in small spaces since
students only need to sit down or stand up. We have
used this activity to assess students’ understanding of
assigned reading material at the beginning of the class,
to explore students’ attitudes and beliefs, and to
determine demographic-type information. This makes a
nice first-day-of-class activity with questions like
“Could you explain [insert the main topic of the
course]?,” or, “I am from [insert the state where you
teach],” or, “I am a freshman/sophomore/junior/senior.”
Stand Up Yes can alternately be used to gather
information where many students may be initially a yes
with a continuum toward no. For this activity, all
students will start standing and will then sit once they
get to a question/prompt/number where yes/true is no
longer the appropriate response. As an example, if you
asked students to write as many examples of healthy
produce they can think of in two minutes, everyone
would start standing, and your narrowing questions
would be, “I got 5,” then “I got 10,” and “I got 15,”
until only one student is standing.
Prior to using either Moving Response or Stand Up
Yes, consider the information that will be shared and
ensure students will feel safe and comfortable electing
to sit, stand, stretch, squat, etc., knowing that others
will be privy to their response.
Example from an Assessment Class
In a test and measurement course for kinesiology
majors, different types of rubrics are discussed, and
students learn how to evaluate the quality of a rubric. After
the initial lecture over rubrics, students have to bring in
examples of rubrics they find searching the Internet, and
we do a Stand Up Yes activity using the rubrics. They are
asked various questions about their rubrics, such as, “Do
you have a checklist?”, “Do you have an analytic rating
scale?”, “Is there discrimination between the performance
levels?”, and “Are the criteria aligned to the intent of the
rubric?”. Various students are invited to share more about
why they stood up or sat down to further the discussion.
This activity lasts approximately 30 minutes and helps the
students to apply theory to practice.
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Implications and Conclusion
Collectively, we have 35 years of college-level
teaching experience and have observed the benefit of
movement integration on learning outcomes and
classroom climate. Recently we have conducted pilot
studies with our students to capture both student
impressions of classroom physical activity and the impact
of classroom movement on cognitive functioning. Overall,
students appreciate the opportunity to engage in
movement. One undergraduate student in our classes
reported, “I found the in-class activities and discussions
the most interesting way to explore new ideas pertaining to
the content,” while another stated, “I enjoyed how we
were able to include moments of brief physical activity to
stimulate our brains.” Positive impacts are further
supported by data demonstrating an increase in cognitive
functioning. An initial test determined baseline
functioning, and a posttest was given following a bout of
classroom physical activity. Results indicate that cognition
scores were significantly higher (t(67) = 6.25, p<.001)
following physical activity. These preliminary findings
add to the existing literature that justifies classroom
physical activity in the college classroom, but further
research is needed as adoption of the pedagogy expands.
Classroom physical activity is becoming an
accepted practice in primary education but has the
potential to benefit learning for all ages and should be
utilized in all learning environments. Importantly,
engaging students in physically active strategies needs
to be presented as a cohesive part of the lesson with
expected participation. Students may be initially
hesitant, but in our experience, students will come to
enjoy the movement with its holistic benefits. When
college instructors integrate movement-based active
learning into the classroom, students are more likely to
exhibit enthusiasm and interest (Ferrer & Laughlin,
2017; Vazou et al., 2012), have greater concept
retention (Prince, 2013), and be cognitively prepared to
learn (Hillman et al., 2003). By incorporating
physically active activities into the college classroom,
your students can become more engaged, motivated,
and academically successful.
References
Bonwell, C. C., & Eisonp, J. A. (1991). Active learning:
Creating excitement in the classroom. Washington,
DC: School of Education and Human Development,
George Washington University. Retrieved from
https://files.eric.ed.gov/fulltext/ED336049.pdf
Buckworth, J. & Nigg, C. (2004). Physical activity,
exercise, and sedentary behavior in college students.
Journal of American College Health, 53(1), 28-34.
doi:10.3200/JACH.53.1.28-34

Physical Activity in the College Classroom

532

Caterino, M. C., & Polak, E. D. (1999). Effects of two
types of activity on the performance of second-,
third-, and fourth-grade students on a test of
concentration. Perceptual and Motor Skills, 89(1),
245-248. doi:10.2466/pms.1999.89.1.245
Chickering A. W., & Gamson, Z. F. (1987). Seven
principles for good practice in undergraduate
education. American Association for Higher
Education
Bulletin.
Retrieved
from
https://aahea.org/articles/sevenprinciples1987.htm
Colcombe, S. J., Erickson, K. I., Scalf, P. E., Kim, J. S.,
Prakash, R., McAuley, E., Elavsky, S., Marquez, D. X.,
Hu, L., & Kramer, A. F. (2006). Aerobic exercise
training increases brain volume in aging humans. The
Journals of Gerontology. Series A, Biological Sciences
and Medical Sciences, 61(11), 1166-1170.
doi:10.1093/gerona/61.11.1166
Delk, J., Springer, A. E., Kelder, S. H., & Grayless, M.
(2014). Promoting teacher adoption of physical
activity breaks in the classroom: Findings of the
Central Texas CATCH Middle School Project.
Journal of School Health, 84(11), 722-730.
doi:10.1111/josh.12203
Dewey, J., & Dewey, E. (1915). Schools of to-morrow.
New York, NY: Knickerbocker Press. Retrieved
from http://www.gutenberg.org/files/48906/48906h/48906-h.htm
Donnelly, J. E., Greene, J. L., Gibson, C. A., Smith, B. K.,
Washburn, R. A., Sullivan, D. K., DuBose, K., Mayo,
M. S., Schmelzle, K. H., Ryan, J. J., Jacobsen, D. J.,
& Williams, S. L. (2009). Physical Activity Across
the Curriculum (PAAC): A randomized controlled
trial to promote physical activity and diminish
overweight and obesity in elementary school children.
Preventive
Medicine,
49(4),
336–341.
doi:10.1016/j.ypmed.2009.07.022
Donnelly, J. E., Hillman, C. H., Greene, J. L., Hansen,
D. M., Gibson, C. A., Sullivan, D. K., Poggio, J.,
Mayo, M. S., Lambourne, K., Szabo-Reed, A. N.,
Herrmann, S. D., Honas, J. J., Scudder, M. R.,
Betts, J. L., Henley, K., Hunt, S. L., & Washburn,
R. A. (2017). Physical activity and academic
achievement across the curriculum: Results from a
3-year cluster-randomized trial. Preventive
Medicine,
99(Supplement
C),
140–145.
doi:10.1016/j.ypmed.2017.02.006
Erickson, K. I., Voss, M. W., Prakash, R. S., Basak, C.,
Szabo, A., Chaddock, L., Kim, J. S., Heo, S.,
Alves, H., White, S. M., Wojcicki, T. R., Mailey,
E., Vieira, V. J., Martin, S. A., Pence, B. D.,
Woods, J. A., McAuley, E., & Kramer, A. F.
(2011). Exercise training increases size of
hippocampus and improves memory. Proceedings
of the National Academy of Sciences, 108(7), 30173022. doi:10.1073/pnas.1015950108

Nicksic, Lindt, and Miller
Ferrer, M. E., & Laughlin, D. D. (2017) Increasing college
students’ engagement and physical activity with
classroom brain breaks. The Journal of Physical
Education, Recreation & Dance, 88(3), 53-56.
doi:10.1080/07303084.2017.1260945
Goh, T. L., Hannon, J., Webster, C., Podlog, L., &
Newton, M. (2016). Effects of a TAKE 10!
classroom-based physical activity intervention on
third- to fifth-grade children’s on-task behavior.
Journal of Physical Activity and Health, 13(7),
712-718. doi:10.1123/jpah.2015-0238
Graham, J., Bremer, E., & Cairney, J. (2017). Effects
of different doses and types of classroom-based
physical activity breaks on cognition. Journal of
Exercise, Movement, and Sport, 49(1), 171.
Retrieved
from
http://www.scapps.org/jems/index.php/1/article/vi
ew/1669
Grieco, L. A., Jowers, E., & Bartholomew, J. B.
(2009). Physically active academic lessons and
time on task: The moderating effect of body
mass index. Medicine and Science in Sports
and
Exercise,
41,
1921-1926.
doi:10.1249/MSS.0b013e3181a61495
Herman, W., Beer, C., & Morton, D. (2013). The
impact of a physical activity session on year two
students’ subsequent classroom behaviour. TEACH
Journal of Christian Education, 7(1), Article 9.
Retrieved
from
https://research.avondale.edu.au/cgi/viewcontent.c
gi?article=1201&context=teach
Hillman, C. H., Erickson, K. I., & Kramer, A. F.
(2008). Be smart, exercise your heart: Exercise
effects on brain and cognition. Natural Reviews
Neuroscience, 9(1), 58. doi:10.1038/nrn2298
Hillman, C. H., Snook, E. M., & Jerome, G. J. (2003).
Acute cardiovascular exercise and executive
control function. International Journal of
Psychophysiology,
48(3),
307-314.
doi:10.1016/S0167-8760(03)00080-1
Kramer, A. F., Hahn, S., Cohen, N. J., Banich, M. T.,
McAuley, E., Harrison, C. R., Chason, J., Vakil, E.,
Bardell, L., Boileau, R. A., & Colcombe, A.
(1999). Ageing, fitness and neurocognitive
function.
Nature,
400(6743),
418-419.
doi:10.1038/22682
Laurin, D., Verreault, R., Lindsay, J., MacPherson, K.,
& Rockwood, K. (2001). Physical activity and risk
of cognitive impairment and dementia in elderly
persons. Archives of Neurology, 58(3), 498–504.
doi:10.1001/archneur.58.3.498
Lindsay, P. (2016). Thinking back (and forward) to
Rousseau’s Emile. Journal of Political Science
Education,
12(4),
487–497.
doi:10.1080/15512169.2016.1146146

Physical Activity in the College Classroom

533

Maeda, J. K., & Murata, N. M. (2004).
Collaborating with classroom teachers to
increase daily physical activity: The GEAR
program. Journal of Physical Education,
Recreation
&
Dance,
75(5),
42-46.
doi:10.1080/07303084.2004.10607239
Mahar, M. T., Murphy, S. K., Rowe, D. A., Golden,
J., Shields, A. T., & Raedeke, T. D. (2006).
Effects of a classroom-based program on physical
activity and on-task behavior. Medicine and
Science in Sports and Exercise, 38, 2086-2094.
doi:10.1249/01.mss.0000235359.16685.a3
Neeper, S. A., Gómez-Pinilla, F., Choi, J., & Cotman,
C. W. (1996). Physical activity increases mRNA
for brain-derived neurotrophic factor and nerve
growth factor in rat brain. Brain Research, 726(12), 49-56.
Pirker, J., Riffnaller-Schiefer, M., & Gütl, C. (2014).
Motivational active learning: Engaging university
students in computer science education. ITiCSE '14:
Proceedings of the 2014 Conference on Innovation &
Technology in Computer Science Education, June,
297–302. doi:10.1145/2591708.2591750
Prince, M. (2013). Does active learning work? A
review of the research. Journal of Engineering
Education, 93(3), 223-231. doi:10.1002/j.21689830.2004.tb00809.x
Pundak, D., & Rozner, S. (2008). Empowering engineering
college staff to adopt active learning methods. Journal
of Science Education and Technology, 17, 152–163.
doi:10.1007/s10956-007-9057-3
Rabin, J. S., Klein, H., Kirn, D. R., Schultz, A. P.,
Yang, H.-S., Hampton, O., … Chhatwal, J. P.
(2019). Associations of physical activity and βamyloid with longitudinal cognition and
neurodegeneration in clinically normal older
adults. JAMA Neurology, 76(10), 1203-1210.
doi:10.1001/jamaneurol.2019.1879
Radák, Z., Kaneko, T., Tahara, S., Nakamoto, H.,
Pucsok, J., Sasvári, M., Nyakas, C., & Goto, S.
(2001). Regular exercise improves cognitive
function and decreases oxidative damage in rat
brain. Neurochemistry International, 38(1), 17-23.
doi:10.1016/S0197-0186(00)00063-2
Reed, J. A., Einstein, G., Hahn, E., Hooker, S. P.,
Gross, V. P., & Kravitz, J. (2010). Examining the
impact of integrating physical activity on fluid
intelligence and academic performance in an
elementary school setting: A preliminary
investigation. Journal of Physical Activity &
Health, 7(3), 343-351. doi:10.1123/jpah.7.3.343
Rocca, K. A. (2010). Student participation in the
college classroom: An extended multidisciplinary
literature review. Communication Education, 59, 2,
185-213, doi:10.1080/03634520903505936

Nicksic, Lindt, and Miller
Sălăvăstru, D. (2012). Jean-Jacques Rousseau:
Forerunner of experiential learning theory.
Scientific Annals of the 'Alexandru Ioan Cuza'
University of Iasi: Educational Sciences Series,
16, 19-30.
Stewart, J. A., Dennison, D. A., Kohl III, H. W., &
Doyle, J. A. (2004). Exercise level and energy
expenditure in the TAKE 10!® in-class physical
activity program. Journal of School Health, 74(10),
397-400.
http://doi.org/10.1111/j.17461561.2004.tb06605.x
U.S. Department of Education. (2006). A test of
leadership: Charting the future of U.S. higher
education.
Retrieved
from
https://www2.ed.gov/about/bdscomm/list/hiedfutur
e/reports/final-report.pdf
Vazou, S., Gavrilou, P., Mamalaki, E., Papanastasiou, A., &
Sioumala, N. (2012). Does integrating physical activity
in the elementary school classroom influence academic
motivation? International Journal of Sport and
Exercise
Psychology,
10(4),
251-263.
doi:10.1080/1612197X.2012.682368
____________________________
HILDI NICKSIC, PhD, has been a Clinical Assistant
Professor in the Department of Health and Kinesiology at
Texas A&M University since 2015. She has over a decade
of teaching experience in elementary and middle school
where she inherently engaged her students in movement.
After pursuing a doctoral degree focused on classroom
physical activity, Dr. Nicksic returned to the classroom, this
time at the college level, where she continues to apply active

Physical Activity in the College Classroom

534

learning pedagogy to enhance student learning experience.
She disseminates information on classroom physical activity
through professional development trainings, academic
presentations, community events, and her website
(http://classroomsinmotion.com).
SUZANNE F. LINDT, Ph.D. is an associate professor
in the department of Curriculum and Learning at
Midwestern State University in Wichita Falls, TX. She
has taught in higher education for 13 years and
currently teaches educational psychology and
classroom assessment. Her current research is in
motivation and classroom engagement, and she
regularly uses movement in her college classes to keep
students interested in the content and to improve their
understanding and application of the material. Dr. Lindt
has published numerous articles on college and
elementary movement research, including a textbook,
Moving INTO the Classroom.
STACIA C. MILLER, Ph.D. is an associate professor in
the department of Kinesiology at Midwestern State
University in Wichita Falls, TX. She has taught in
higher education for 11 years and currently teaches
classes such as Assessment in P.E. and Methods of P.E.
in the Physical Education Teacher Education program.
Her current research involves movement-based learning
in the college classroom and technology integration for
instruction and assessment. Dr. Miller has several
publications related to movement-based learning in the
elementary classroom, including a textbook, Moving
INTO the Classroom.

Nicksic, Lindt, and Miller

Physical Activity in the College Classroom
Appendix

Image of completed post-it from carousel activity as end-of-semester course review

535

