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Abstract: Low levels of physical activity and sedentary behaviour are a growing health problem
globally. Physical inactivity is associated with increased risk of numerous ailments, cardiovascular
disease and mortality. Our primary aim was to perform a feasibility study on how to incorporate
physical activity among students and teachers in regular teaching activities. The second aim was to
investigate how students and teachers perceived the differences between outdoor walking seminars
and regular indoor seminars. By transforming an on-campus course into a blended course, we were
able to conduct seminars outdoors in nearby nature while walking. These walking seminars were
evaluated among 131 students and nine teachers leading the walking seminars. The responses to
the student survey and teacher interviews indicate that discussions, sense of well-being and the
general quality of the seminar improved, regardless of how physically active participants were the
rest of the time. The study shows one way to increase physical activity with small means; in our case,
a reorganization of how we prepared for the seminars which allowed for walking discussions.

Keywords: teaching methods; higher education; seminars; blended learning; outdoor physical
activity; well-being

1. Introduction

The ancient Greeks walked around outdoors while teaching and learning, both in Plato’s
Academia and Aristotle’s Lyceum. Nowadays, however, a large part of the Western population
has an indoor, sedentary manner of learning and working. Sedentary lifestyles and low levels of
physical activity are two risk factors, increasingly highlighted in medical studies as a major public
health problem, with increased risk for numerous ailments [1-3]. The World Health Organization ranks
physical inactivity as the fourth most common cause of death in the world, causing 6% of deaths [4].
In modern society, technical developments transform non-exercise physical activities into sedentary,
screen-based activities and automation [5]. Sedentary activities, such as recreational sitting, reflected
by television/screen time, are related to raised mortality and cardiovascular disease risk. Trying to
compensate the sedentary lifestyle with occasionally or regularly vigorous exercise is difficult, partly
due to inflammatory and metabolic risk factors [6]. Sedentary behaviour is increasingly described as a
separate risk factor and not merely as a lack of physical activity or low levels of physical activity [7].
Prolonged sitting is a risk factor for all-cause mortality, independent of physical activity [8].

Sedentary lifestyles are also common among students. Students have been reported to be sitting
on average around 10 h per day, of which more than 6 h are when they are at their university [9]. They
are also sedentary during local transport and leisure time. Research from North America report that
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Canadian youths spend about 8.6 h of their waking hours in sedentary postures and in the United
States the figure is 6-8 h [10,11]. Centers for Disease Control and Prevention [12] report that among
people aged 18-24, only 41% of men and one-third of women obtain recommended levels of leisure
time physical activity. From a public health aspect, there are therefore good reasons to find alternatives
to sedentary teaching and learning situations. Several attempts in various settings have focused on
addressing low levels of physical activity and sedentary situations by changing the indoor standard
desk situation, adding equipment or modifying work postures [13-15], among others, but none of
these addresses the situation for students or teachers in the act of teaching.

In lecture situations, there is an imbalance between teachers” and students’ physical activity.
Teachers are usually physically active during their lectures: they stand up, walk around while talking,
point to different parts of presentations, write text on a board, etc. Students are at the same time
normally physically passive, confined to their chairs during the same lecture. University settings
provide students with a mainly sedentary design. Lectures are normally performed indoors with the
professor standing and the students seated. This sedentary design has been taken for granted as the
way learning and teaching occur: ‘the desk as a technology for learning is a contrivance aimed at controlling
movement and attention in whichever setting it inhabits. As such, it points to the premise underlying education
in many cultures: to learn we must be still’ [16].

However, the design of the campus of the future focusses on shared space which is more
intensively used and of better quality than at present [17]. The campus of the future supports ICT
(Information and Communication Technologies)-based new ways of working that are adopted in
modern office work including universities. These features contribute to reduce the campus carbon
footprint and set the example for a new generation [17]. Thus, in line with social sustainability efforts,
supporting increased physical activity among university students and staff is a public health goal for
university campuses [18].

Blended learning, or hybrid courses, can improve the learning situation [19] but is no remedy for
sedentary students if it only replaces lecture time with computer time. Due to developments in ICT,
students and teachers can work wherever is best for them. New ways of working in terms of increased
use of ICT are influencing how teaching and learning activities are organised [20], and also the design
of the academic workplace. The focus is on less individual territory and more shared space [17].
The introduction of activity-based working in academic settings has raised the question of how to
incorporate outdoors environments as a health-supporting work environment that could increase
physical activity among university students and staff [21]. Previous research suggests that physical
activity is a strategy to increase activity and reduce sedentary time in university-based settings [22].

As research results of the negative consequences of sedentary behaviour are becoming increasingly
reliable, and the amount of sedentary behaviour on a population level is increasing, there is a
need to explore alternative designs of the settings for teaching and learning [23]. Different types
of workplace walking strategies influence university employee step counts and sitting times. Trying
to motivate students to increase their level of physical activity, feedback and habits seem to be
central components [24]. It is especially important to target adolescents during the transition to
adulthood, when habits of physical activity are established, as during that time the decline of physical
activity appears to accelerate. Intervention studies aimed at increasing levels of physical activity may
have problems with providing long-term effects, and there are few studies that address or include
sedentary time of students [25]. However, there are attempts to increase levels of physical activity
through addressing both teachers and students. An intervention made opportunities for light intensive
physical activity available in the classroom and arranged discussion sessions to provide guidance for
the students to choose to augment their levels of physical activity [26].

There are reasons to be physically active also from a learning perspective. For example, ‘mind
wandering’ or lack of attention is widespread in learning situations, where studies show that students
can focus on average three to five minutes before they lose focus [27-29]. Increased physical activity
can counteract this, as shown in a study where walking on a treadmill increased both attention



Int. ]. Environ. Res. Public Health 2018, 15, 303 3of11

and memory [30]. Furthermore, studies have shown that walking leads to increased creativity [31].
Spending time in nature is suggested to promote health and wellbeing, and to reduce work stress [32].
Previous research on university settings shows that workplace physical activity strategies to improve
mental wellbeing and productivity among all employees should focus jointly on increasing physical
activity and reducing sitting time [33,34]. Physical activity has been shown to have many beneficial
effects on the brain, enhancing the health and survival of neurons, neurogenesis, the number of
synapses, and plasticity. Among these effects are increased brain blood flow, brain grey matter volume
(suggesting more neurons and synapses), volume in the frontal lobes (important for executive functions
such as planning and concentration), volume in the hippocampus (important for learning and memory
and increased brain connectivity, suggesting improved plasticity), brain volume and connectivity, and
reduced age-related brain shrinkage [35]. There are good reasons to believe that increased physical
activity is beneficial for both the brain in general and for learning.

However, one possible occasion where students could be physically active that is common in
many educational settings is the seminar, as the purpose of many seminars is active discussion, and
these seminars require neither technical aids for presentation nor intense note taking. Discussion
seminars are difficult to lead productively [36] and previous studies have proposed allowing the
students to run their own seminars in order increase attendance (which is correlated with academic
performance [37], learning [38] and deepened understanding [39]) and to allow students to initiate
conversations [40]. Using too large seminar groups may negatively influence the academically weak
undergraduates [41] and increases the difficulties to give attention to the non-speaking students [40].
There are successful attempts to improve the seminar form with virtual seminars, although they cannot
completely substitute for other forms of teaching in small groups [42] as they may weaken the social
relations between students and lose the virtues of direct interaction. A balanced environment could
provide a blend of both asynchronous and synchronous opportunities, which promote communication
and collaboration among classmates and instructors.

As an alternative, we have in this study investigated the feasibility of seminars in walking form
outdoors. We specifically examined how students experienced these seminars compared to traditional
classroom-based seminars with the same purpose, their experiences of communication during the
seminars, the quality, and how they felt after the seminars.

2. Materials and Methods

In the present study, we combined these successful elements: allowing the students to run a part
of the seminars themselves, using virtual seminars as a preparation for the physical seminars, and
dividing the students into small groups. With these elements in place, it became possible to run the
physical seminars outdoors, while walking.

The study object in this paper is the mandatory Programme Integrating course for the two 5-year
engineering programmes in Media Technology and Computer Science at KTH (Kungliga Tekniska
Hogskolan—Royal Institute of Technology). The course facilitates students’ perception of connections
between courses in their programme and provides a foundation for routines for lifelong learning,
through reflection about the conditions of learning as well as by thematic exercises in contemporary
cross-boundary subject areas from both within and outside the academy. The readings required before
each seminar are not complicated academic texts, but are rather meant to give a brief introduction to the
topic (often in the form of one or two videos or a podcast), and provides a backdrop for self-reflection,
which is the main purpose of the seminars. The course is spread out over three years of the program
and is studied in parallel with other courses [43].

A mandatory mentor-led seminar is given four times per academic year. Before the seminar,
the students write a reflection document. Each document consists both of a theme section on a topic
relevant to the education, which requires some type of reading and a reflection on this and the courses
the students have followed since the last seminar. Examples of themes are ethics, study motivation
and procrastination.
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Students prepare for the seminar by reading and commenting on each other’s reflection documents
using a social annotation system [44], similar to the virtual seminars reported by [42]. This results
in well-prepared students at the seminar, where the theme and courses are discussed further.
The requirement of the seminars is active participation in the discussions, and the debate climate is
open and tolerant; it does not have the character of a quiz. However, the reflection documents are
graded by the mentor on the four first levels of the reflection types identified by Hatton and Smith [45].

In spring 2014, as an experiment, one of the mentors led one of his groups in an outdoor walking
seminar. The oral evaluation after the seminar was positive, weather permitting. For the next round
of seminars, all four groups by the same mentor had walking seminars, this time evaluated by
an anonymous online questionnaire (response frequency 85%) on their experiences, comparing the
walking seminar to the previous indoor seminars with the same group in the same course. The results
were in favour of the walking seminars: the students reported improved communication, sense of
wellbeing, and quality of the seminar, and 83% reported they would like more walking seminars [46].

The seminar group gathers in the scheduled seminar room. A blind vote on whether the seminar
should be held indoors or outdoors is performed. We have used both veto (if one student would like to
stay indoors, all students stay indoors) and grouping based on the vote (if three to four students would
like to stay indoors, they form their own subgroup while the rest is walking, divided into subgroups
of two to four students). This handles challenging weather/poor clothing and physical ability issues.
At the time of the study, the students had during that academic year on average participated in two
indoor seminars and two outdoor seminars. While walking, the teacher walked between the groups to
listen in and make notes of particularly interesting discussions or arguments. About two to three times
during the seminar, the teacher gathered the subgroups to briefly discuss these particularly interesting
issues with the whole group.

The questions in the survey in the pilot study were based on the feedback from the first group
of students and a discussion with the course responsible teacher. For the present study, some of the
questions were clarified (based on the comments and answers to the open-ended questions from
students in the pilot study).

During the following academic year, the idea of walking seminars was disseminated to more
teachers, and in the spring of 2015 a refined version of the survey used in 2014 was distributed to
176 students enrolled in either the Computer Science or the Media Technology programme who were
likely to have participated in at least one walking seminar. Besides the above-mentioned programme
integrating courses, 10 students were invited from the Degree Project course for Computer Science
students. The group sizes varied from 3-5 for the Degree course, 6-9 for the Media course and 11-15
for the Computer Science course. All seminar questions had a seven-item Likert scale.

As the participants’ views on physical activity could vary depending on how physically active
they were otherwise; for this study, we also included the Active-Q questionnaire [47] to investigate the
students’ physical activity levels. The survey was preceded by an invitation email and reminders were
sent three times with eight days spacing. Students who participated in the Active-Q questionnaire were
given feedback in the form of an email with both their individual activity level and the averages for
the study group after the data collection was terminated. All participation in the study was voluntary
and anonymous.

The nine interviewed teachers were teachers on at least one of the three courses mentioned above,
or a Master’s level course in Philosophy of Science and Research Methodology for Computer Scientists.
The interviews were structured and followed the same order as the questionnaire to the students. All
interviews were recorded and transcribed.

All subjects gave their informed consent for inclusion before they participated in the study. The
study was conducted in accordance with the Declaration of Helsinki. As this work was made as
a part of the course development and no sensitive data was collected, it did not require further
ethics approval.
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3. Results

3.1. Questionnaire to Students

Of the 176 invited students, 131 answered (74.4%) the questionnaire on the walking seminars:
49 women and 82 men. The invited students were highly likely to have participated in a walking
seminar. We know which groups of students participated, but we have not kept a record of students
who temporarily switched to another group. A few of the invited students might not have participated
in a walking seminar, and hence declined to answer.

In Table 1 and Figure 1, we can see the answers to the question “If you compare these walking
seminars to the previous indoor, do you think that <Q,>", where n is 1-7. In summary, 78% answered
that the discussions improved, 82% felt better after the seminar, 71% thought that the quality of the
seminars had improved, 72% thought the possibilities to speak had improved. Very few students
reported deterioration on any of these questions. The possibilities to hear what others had to say was on
average unaffected, but with individual variations, as were the score for stay on topic and seriousness.

0% 20% 40% 60% 80% 100%

Q1. The discussions at the seminar I
became?

Q2. After the seminar, you felt? H Much worse

W Worse
Q3. The quality of the seminars became? I s hat
omewhat worse

Q4. The possibilities to speak my mind Unaffected

became?

Somewhat better

M Better
others had to say?

Q5. The possibilities to hear what the -
B Much better

Q6. We stayed on topic?

Q7. The seriousness became? I

Figure 1. Perceived changes when comparing the previous indoor seminars to the outdoor seminars.
n =131

Table 1. Perceived changes when comparing the previous indoor seminars to the outdoor seminars.

n=131.
Much Somewhat Somewhat Much
Worse Worse Worse Unaffected Better Better Better
Ql: The discussions at the 0% 3.8% 4.6% 13.7% 27.5% 26% 24.4%
seminar became?
Q2: After the seminar, you felt? 0% 0.8% 1.5% 16% 22.9% 34.4% 24.4%
Q3: The quality of the 0% 2.3% 7.7% 19.2% 21.5% 31.5% 17.7%
seminars became?
Qi: The possibilities to speak my 0% 3.1% 4.6% 20.6% 16% 313%  24.4%
mind became?
Q5: The possibilities to hear what the 50, 9.9% 19.8% 23.7% 16% 168%  122%

others had to say?
Q6: We stayed on topic? 0.8% 6.1% 24.4% 46.6% 10.7% 6.9% 4.6%
Q7: The seriousness became? 0% 3.1% 22.9% 54.2% 8.4% 5.3% 6.1%
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Comparing the Computer Science (CS) and the Media students, the CS students thought that
their possibility to speak (Q4) improved significantly more (5.8 vs. 5.3, t-test p-value < 0.05) than the
Media students (who also reported improvements). This effect might be explained by the larger group
size for the CS students, making the effect of splitting up into smaller groups greater than for the
media students.

Some answers in the general comment field were as follows:

I was way more active during the walk than I use to be when I mostly sit quiet and say some
occasional thing at each seminar. Now I spoke out on each topic.

Incredible fun idea!

It becomes more relaxed which would benefit many seminars that otherwise are pretty stiff.
Definitely! 1 really cannot understand why <the university> not already has introduced this
(walking seminars). Would become angry if anyone tried to counteract more walking seminars.

In Table 2 we can see that 89% appreciated being outdoors and 85% enjoyed the exercise. More
than half of the students were very positive. Very few were negative. Some comments in the general
comment field were as follows:

Thumbs up for walking seminars! So nice to be active instead of sitting indoors!
Walking seminars I think make more people discuss actively and it also become less stiff than in a
seminar room. Besides it is healthy and fun to be outdoors and be active.

Table 2. Opinions on being outdoors and exercise. n = 130.

What Did You Nothing in
Think of Very Bad Bad Not so Good Particular

3.1 23 54 9.2 21.5 58.5
0 3.1 115 12.3 22.3 50.8

Pretty Good Good Very Good

being outdoors?

0
the exercise? 0

This mentioning of stiffness was confirmed in a separate question on whether the respondents
found the walking seminar more relaxed; 91% said so, and 83% thought this was an improvement
(16% were neutral). There is a Pearson correlation of 0.7 between those two questions, significant at
the 0.01 level.

When asked about the ideal size of the subgroups, 3% answered two people, 59% three people,
and 39% answered four people. Some of the students (n = 115) had experienced a reshuffle of the
subgroups. Of these, 4% thought this was a bad idea, 59% were positive and the rest neutral. When
asked whether their university should offer walking seminars in more courses, 9% were negative, 71%
positive and the rest neutral.

3.2. Active-Q

Of the total 131 students who answered the seminar questionnaire, 115 (88%) also answered
Active-Q), a detailed questionnaire on physical activity in general [47]. The total energy expenditure
was measured as MJ/day; the average for the respondents was 11.5 MJ/day and the standard deviation
was 2. The energy level is in line with a previous study of young adults [47,48]. Measured as hours at
the four different levels of intensity, the average was sedentary: 10.8 h (SD 2.4), light: 4.8 h (SD 2.7),
moderate: 1.2 h (SD 1.9) and vigorous 0.4 h (SD 0.6).

There were no significant differences between registered genders on any of the seminar questions,
but as expected there were differences in weight, height and 24-h energy expenditure.

Those who answered Active-Q felt significantly better after the seminar (Q2, 5.7 vs. 5.1,
t-test p-value < 0.05) and also thought that the quality had improved more (Q3, 5.3 vs. 4.6, t-test
p-value < 0.05) compared to those who did not answer Active-Q. However, there is no other correlation
between any of the seminar questions and the level of physical activity, or Body-Mass Index (BMI).
That is, the students were approximately equally positive to the walking seminars regardless of their
normal physical activity level and BML
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3.3. Teacher Interviews

The eight interviewed teachers were asked the same questions as the students, but answered
orally. In Table 3, the interviewed teachers’ opinions on walking seminars are summarised. No one
answered “Much worse”. We can see that the teachers’ opinions roughly matched those of the students.
The teachers were positive for the three first questions (Q1-Q3) (average 5.4-5.9 on the 7-degree scale).
Some citations to illustrate this follow. Regarding discussions (average 5.4):

In the ordinary context <indoor seminar>, the idea is that all should participate, but it becomes very
much a communication between me and the student presently talking.
It results in more talk per student, and that should lead to better discussions.

Regarding how the teachers felt (average 5.9):

A day like this when you have had several seminars in a row in a small room, you become tired and
get a headache. <after a walking seminar> Fresh and happy!

I sit, like everybody else, still and stare at a computer screen with vulture neck all day long, so it
was great to get a break from that.

Regarding the quality of the seminar (average 5.5):

It worked well, and better, in this context <outdoors> probably because it defuses the stress of “now
I am going to talk in front of the group”. When you walk and talk <...> it is less official.

After the first <outdoor> seminar there was a male student that said this was really great, because
he was very shy and on top of it all you must speak English and he thought he would not have said
anything if it had been an indoor seminar in a classroom.

When it comes to the possibilities to speak their mind, the average score was 5. The two teachers
who answered “somewhat worse” elaborated on that:

The possibilities for me to speak my mind became somewhat worse, but that is really an improvement,
because I have a tendency to talk too much during the seminars.
It became easier for me to shut up!

The possibilities to hear what others had to say was, on average, unaffected (4.1). However, just as
with the possibilities to speak their mind, those who scored low did not consider this a disadvantage:

As seminar leader, I cannot hear everything because I walk between the groups so I no longer
know everything nor hear everything, but that is not important as it is more important that the
students talk.

The teachers thought the outdoor seminars were on a par with the indoor seminars when it came
to staying on topic (3.9) and the seriousness (4.3). On the last account, one teacher explained:

Better. For some students, the difference was huge.

Two other observations from the interviews were that one teacher was really surprised by clear
differences between the outdoor and indoor seminars, especially the positive qualitative differences.
Another teacher proposed:

Start with walking seminars in the beginning of program to enable all to get to know each other.



Int. ]. Environ. Res. Public Health 2018, 15, 303 8of 11

Table 3. Teachers’ perceptions of changes compared to the previous indoor seminar.

Somewhat Somewhat

Worse Worse Unaffected Better Better Much Better

Q1: The discussions at the

. 2 1 5
seminar became?
Q2: After the seminar, you felt? 4 1 3
Q3: The quality of the 1 1 5 1
seminars became?
Q4: The possibilities to speak my 2 2 2 1
mind became?
Q5: The possibilities to hear what the 1 5 2 1 1
others had to say?
Q6: We stayed on topic? 2 5 1
Q7: The seriousness became? 1 5 1 1

4. Discussion

We have performed an intervention study where students who were accustomed to traditional
indoor seminars in a course were taken for a walk outdoors while performing a seminar. Surveying
the students and interviewing the teachers, it was indicated that walking outdoors was in general
perceived as an improvement on several accounts (discussions, quality, sense of wellbeing, ability to
speak, ability to hear) and a slight deterioration on other accounts (staying on topic and seriousness).

There are several limitations to this study. We have no objective measure of the results of these
seminars, regardless of performing them indoors or outdoors. Nor do we know if it would be possible
to perform similar outdoor seminars at other venues, as not all seminars are located next to a park as
in the studied case. When it comes to the lack of objective measures, we make the assumption (as we
did for the indoor seminars) that reflecting in your own words, discussing and arguing over a topic
will lead to a deeper understanding. Regarding the location, it is obvious that noise pollution would
be a serious impediment to hearing. The location we used was particularly suited for this purpose.
However, it had its challenges: construction work at the university, park maintenance and outings by
nearby schools and daycare facilities, but despite this, the students were positive.

A 60-min indoor seminar with nine students will result, on average, in 7 min talking and 53 min
listening for the students. A 60-min outdoor seminar with three sub-groups will result in 20 min talking
and 40 min listening. This would be a tripling of the time talking but, in reality, when the discussions
become intense in the sub-groups, much more will be said in the same time, which could explain the
perception students report about being more active, more relaxed, and more open. The teachers’ role
in these seminars is not teaching, but facilitating the discussion among the students; there is therefore
no loss of “teaching time” for the teachers.

We have introduced two new items at the same time: walking and being outdoors. We have no
way of determining whether the positive effects came from either aspect of the combination. One
could envision a study where two groups of students were outdoors, one walking and one sitting,
to separate these effects. However, due to the health benefits associated with walking, that outdoor
walking “produced the most novel and highest quality analogies” [31] and spending time in nature is
suggested to promote health and well-being, and to reduce stress [32], we would argue that if one has
the option of conducting a seminar walking or sitting, one should always choose a walking seminar.

Students are the office workers of the future and getting them to adapt to healthy ways of working
during their education may have important public health advantages. We acknowledge that a huge
body of work and knowledge are developed, e.g., within the domain of occupational health when
it comes to how to address low levels of physical activity and sedentary work-postures in many
settings, including contexts in schools and universities. Nevertheless, we are motivated to continue
to explore the benefit of introducing walking outdoors as an alternative to redesigning classrooms.
Previous research suggests that physical activity should be recognised as a legitimate activity at work,
embedded within the university culture and endorsed using a top-down approach. Further, it is
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important to recognise physical activity as a legitimate health-promoting activity that is supported
and encouraged during working hours [22].

Based on this study and our experience of walking seminars, we argue that similar walking
seminars could be used in other venues, as long as the goal of the seminar is the discussion and the
deepened understanding of the discussed topics that follows (in contrast to information distribution).
We have performed walking seminars with classes of up to 40 students at the same time. The ideal
subgroup size seems to be three. Four is possible, but requires wide walking paths and strong voices.

These seminars where themes are only discussed is one subgroup of all seminars. We therefore
aim to include more types of seminars in the future, for example, seminars that do require notes to
be taken and studies on requirements for those tools that must be added to those seminars. Also, the
method described here would benefit from being tested in different venues, e.g., ordinary city parks.

5. Conclusions

We have conducted a study of the possibility of conducting seminars while walking outdoors.
This seminar form was made possible by using three previously identified elements for improving
seminars: virtual seminars, small groups, and student involvement. The study shows that a sense of
wellbeing can be achieved at the same time as the perceived quality of the seminars increased according
to both the students and the teachers who led the seminars. Including outdoor walking in similar
ways into ordinary workdays could have many possible benefits both for health and learning [27-35].
Encouraging people to be more physically active is not enough [11,12]. In this study, we have designed
a learning activity that includes light to moderate physical activity. The purpose has been to remedy
the sedentary manner of learning and explore how walking would be perceived by students and
their teachers.

Acknowledgments: Thank you to all students participating in the walking seminars, and especially those who
answered the questionnaire.

Author Contributions: O.B. initialized the study, co-developed the questionnaire, did the statistical analysis, and
wrote the major part of this manuscript. B.H. contributed to the background, co-developed the questionnaire
and wrote parts of the manuscript. H.T. contributed to the physical activity background and the refinement of
the questionnaire from the pilot study. S.T. contributed with the work environment background and analysis.
All authors read and approved the final manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lee, LM.; Shiroma, E.J.; Lobelo, F; Puska, P; Blair, S.N.; Katzmarzyk, P.T.; Lancet Physical Activity Series
Working Group. Effect of physical inactivity on major non-communicable diseases worldwide: An analysis
of burden of disease and life expectancy. Lancet 2012, 380, 219-229. [CrossRef]

2. Biswas, A,; Oh, PL; Faulkner, G.E.; Bajaj, R.R,; Silver, M.A.; Mitchelsl, M.S.; Alter, D.A. Sedentary time and
its association with risk for disease incidence, mortality, and hospitalization in adultsa systematic review
and meta-analysissedentary time and disease incidence, mortality, and hospitalization. Ann. Intern. Med.
2015, 162, 123-132. [CrossRef] [PubMed]

3. Ekelund, U, Luan, ]J.; Sherar, L.B.; Esliger, D.W.; Griew, P.; Cooper, A.; International Children’s
Accelerometry Database (ICAD) Collaborators. Moderate to vigorous physical activity and sedentary
time and cardiometabolic risk factors in children and adolescents. JAMA 2012, 307, 704-712. [CrossRef]
[PubMed]

4. World Health Organisation (WHO). Global Health Risks; World Health Organisation: Geneva, Switzerland,
2009.

5. Ekblom-Bak, E.; Ekblom, B.; Vikstrom, M.; de Faire, U.; Hellénius, M.L. The importance of non-exercise
physical activity for cardiovascular health and longevity. Br. ]. Sports Med. 2014, 48, 233-238. [CrossRef]
[PubMed]


http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://dx.doi.org/10.7326/M14-1651
http://www.ncbi.nlm.nih.gov/pubmed/25599350
http://dx.doi.org/10.1001/jama.2012.156
http://www.ncbi.nlm.nih.gov/pubmed/22337681
http://dx.doi.org/10.1136/bjsports-2012-092038
http://www.ncbi.nlm.nih.gov/pubmed/24167194

Int. ]. Environ. Res. Public Health 2018, 15, 303 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Stamatakis, E.; Hamer, M.; Dunstan, D.W. Erratum: Screen-Based Entertainment Time, All-Cause Mortality,
and Cardiovascular Events: Population-Based Study with Ongoing Mortality and Hospital Events Follow-Up.
J. Am. Coll. Cardiol. 2011, 57, 292-299. [CrossRef] [PubMed]

Owen, N.; Bauman, A.; Brown, W. Too much sitting: A novel and important predictor of chronic disease
risk? Br. J. Sports Med. 2009, 43, 81-83. [CrossRef] [PubMed]

Van der Ploeg, H.P; Chey, T,; Korda, R.J.; Banks, E.; Bauman, A. Sitting time and all-cause mortality risk in
222,497 Australian adults. Arch. Intern. Med. 2012, 172, 494-500. [CrossRef] [PubMed]

Dijkstra, H.; Sandstrom, L.S. Sedentary Behaviour in Students at Lulea University of Technology.
A Questionnaire Study. Available online: http://www.diva-portal.org/smash/get/diva2:1030302/
FULLTEXTO02.pdf (accessed on 7 February 2018).

Colley, R.C.; Garriguet, D.; Janssen, I; Craig, C.L.; Clarke, J.; Tremblay, M.S. Physical activity of Canadian
children and youth: Accelerometer results from the 2007 to 2009 Canadian Health Measures Survey.
Health Rep. 2011, 22, 15. [PubMed]

Matthews, C.E.; Chen, K.Y.; Freedson, P.S.; Buchowski, M.S.; Beech, B.M.; Pate, R.R.; Troiano, R.P. Amount
of time spent in sedentary behaviors in the United States, 2003—2004. Am. ]. Epidemiol. 2008, 167, 875-881.
[CrossRef] [PubMed]

Centers for Disease Control and Prevention. Selected Estimates Based on Data from the January—September
National Health Interview Survey; Centers for Disease Control and Prevention: Atlanta, GA, USA, 2007.
Carr, L.J.; Karvinen, K.; Peavler, M.; Smith, R.; Cangelosi, K. Multicomponent intervention to reduce daily
sedentary time: A randomised controlled trial. BMJ Open 2013, 3, e003261. [CrossRef] [PubMed]

Van der Beek, A.J.; Dennerlein, J.T.; Huysmans, M.A.; Mathiassen, S.E.; Burdorf, A.; van Mechelen, W;
van Dieén, . H.; Frings-Dresen, M.H.; Holtermann, A.; Janwantanakul, P. A research framework for the
development and implementation of interventions preventing work-related musculoskeletal disorders.
Scand. J. Work Environ. Health 2017, 43, 526-539. [CrossRef] [PubMed]

Barbieri, D.F,; Mathiassen, S.E.; Srinivasan, D.; Santos, W.M.D.; Inoue, R.S; Siqueira, A.A.G.; Nogueira, H.C,;
Oliveira, A.B. Sit-Stand Tables with Semi-Automated Position Changes: A New Interactive Approach for
Reducing Sitting in Office Work. IISE Trans. Occup. Ergon. Hum. Factors 2017, 5, 39-46. [CrossRef]

Kentel, J.A.; Dobson, T.M. Beyond myopic visions of education: Revisiting movement literacy. Phys. Educ.
Sport Pedagogy 2007, 12, 145-162. [CrossRef]

Den Heijer, A. Managing the University Campus—Exploring Models for the Future and Supporting Today’s
Decisions. CELE Exch. 2012, 2, 7.

Smith, L.; Ucci, M.; Marmot, A.; Fisher, A. Active buildings: modelling physical activity and movement in
office buildings. An observational study protocol. BM] Open 2013, 3, €004103. [CrossRef] [PubMed]
Palmer, M.M.; Shaker, G.; Hoffmann-Longtin, K. Despite Faculty Skepticism: Lessons from a Graduate-Level
Seminar in a Hybrid Course Environment. Coll. Teach. 2014, 62, 100-106. [CrossRef]

Appel-Meulenbroek, R. Modern offices and new ways of working studied in more detail. J. Corp. Real Estate
2016, 18, 2-3. [CrossRef]

Berthelsen, H.; Muhonen, T.; Toivanen, S. What happens to the work environment when activity based
offices are introduced into academia? J. Corp. Real Estate 2018. accepted for publicaiton.

George, E.S.; Kolt, G.S.; Rosenkranz, R.R.; Guagliano, ].M. Physical activity and sedentary time: Male
perceptions in a university work environment. Am. J. Mens Health 2014, 8, 148-158. [CrossRef] [PubMed]
Tremblay, M.S.; LeBlanc, A.G.; Kho, M.E.; Saunders, T.J.; Larouche, R.; Colley, R.C.; Goldfield, G.; Connor
Gorber, S. Systematic review of sedentary behaviour and health indicators in school-aged children and
youth. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 98. [CrossRef] [PubMed]

Gilson, N.D.; Puig-Ribera, A.; McKenna, J.; Brown, W.J.; Burton, N.W.; Cooke, C.B. Do walking strategies to
increase physical activity reduce reported sitting in workplaces: A randomized control trial. Int. ]. Behav.
Nutr. Phys. Act. 2009, 6, 43. [CrossRef] [PubMed]

Middelweerd, A.; van der Laan, D.M.; van Stralen, M.M.; Mollee, ].S.; Stuij, M.; te Velde, S.J.; Brug, J]. What
features do Dutch university students prefer in a smartphone application for promotion of physical activity?
A qualitative approach. Int. |. Behav. Nutr. Phys. Act. 2015, 12, 31. [CrossRef] [PubMed]

Hankonen, N.; Heino, M.T.J.; Hynynen, S.-T.; Haukkala, A. Randomised controlled feasibility study of a
school-based multi-level intervention to increase physical activity and decrease sedentary behaviour among
vocational school students. Int. |. Behav. Nutr. Phys. Act. 2017, 14, 37. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/j.jacc.2010.05.065
http://www.ncbi.nlm.nih.gov/pubmed/21232666
http://dx.doi.org/10.1136/bjsm.2008.055269
http://www.ncbi.nlm.nih.gov/pubmed/19050003
http://dx.doi.org/10.1001/archinternmed.2011.2174
http://www.ncbi.nlm.nih.gov/pubmed/22450936
http://www.diva-portal.org/smash/get/diva2:1030302/FULLTEXT02.pdf
http://www.diva-portal.org/smash/get/diva2:1030302/FULLTEXT02.pdf
http://www.ncbi.nlm.nih.gov/pubmed/21510586
http://dx.doi.org/10.1093/aje/kwm390
http://www.ncbi.nlm.nih.gov/pubmed/18303006
http://dx.doi.org/10.1136/bmjopen-2013-003261
http://www.ncbi.nlm.nih.gov/pubmed/24141969
http://dx.doi.org/10.5271/sjweh.3671
http://www.ncbi.nlm.nih.gov/pubmed/28945263
http://dx.doi.org/10.1080/24725838.2016.1259191
http://dx.doi.org/10.1080/17408980701282027
http://dx.doi.org/10.1136/bmjopen-2013-004103
http://www.ncbi.nlm.nih.gov/pubmed/24227873
http://dx.doi.org/10.1080/87567555.2014.912608
http://dx.doi.org/10.1108/JCRE-02-2016-0010
http://dx.doi.org/10.1177/1557988313497217
http://www.ncbi.nlm.nih.gov/pubmed/23966228
http://dx.doi.org/10.1186/1479-5868-8-98
http://www.ncbi.nlm.nih.gov/pubmed/21936895
http://dx.doi.org/10.1186/1479-5868-6-43
http://www.ncbi.nlm.nih.gov/pubmed/19619295
http://dx.doi.org/10.1186/s12966-015-0189-1
http://www.ncbi.nlm.nih.gov/pubmed/25889577
http://dx.doi.org/10.1186/s12966-017-0484-0
http://www.ncbi.nlm.nih.gov/pubmed/28327174

Int. ]. Environ. Res. Public Health 2018, 15, 303 11 of 11

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

Bunce, D.M.; Flens, E.A.; Neiles, K.Y. How long can students pay attention in class? A study of student
attention decline using clickers. J. Chem. Educ. 2010, 87, 1438-1443. [CrossRef]

Judd, T.; Kennedy, G. Measurement and evidence of computer-based task switching and multitasking by
‘Net Generation’ students. Comput. Educ. 2011, 56, 625-631. [CrossRef]

Rosen, L.D. iDisorder: Understanding Our Obsession with Technology and Overcoming Its Hold on Us; Palgrave
Macmillan: Basingstoke, UK, 2012.

Labonté-LeMoyne, E.; Santhanam, R.; Léger, P.-M.; Courtemanche, F.; Fredette, M.; Sénécal, S. The delayed
effect of treadmill desk usage on recall and attention. Comput. Hum. Behav. 2015, 46, 1-5. [CrossRef]
Oppezzo, M.; Schwartz, D.L. Give your ideas some legs: The positive effect of walking on creative thinking.
J. Exp. Psychol. Learn. Mem. Cogn. 2014, 40, 1142. [CrossRef] [PubMed]

Hansen, M.M.; Jones, R.; Tocchini, K. Shinrin-yoku (forest bathing) and nature therapy: A state-of-the-art
review. Int. |. Environ. Res. Public Health 2017, 14, 851. [CrossRef] [PubMed]

Puig-Ribera, A.; Martinez-Lemos, I.; Giné-Garriga, M.; Gonzalez-Suarez, A.M.; Roig, J.B.; Godes, J.F;
Ortiz, L.M.; McKenna, J.; Gilson, N. Self-reported sitting time and physical activity: interactive associations
with mental well-being and productivity in office employees. BMC Public Health 2015, 15, 72. [CrossRef]
[PubMed]

Puig-Ribera, A.; Bort-Roig, J.; Giné-Garriga, M.; Gonzalez-Suarez, A.M.; Martinez-Lemos, I.; Fortufio, J.;
Martori, J.C.; Munoz-Ortiz, L.; Mila, R.; Gilson, N.D.; et al. Impact of a workplace ‘sit less, move more’
program on efficiency-related outcomes of office employees. BMC Public Health 2017, 17, 455. [CrossRef]
[PubMed]

Farrow, M.; Ellis, K. Physical Activity for Brain Health and Fighting Dementia; Alzheimer’s Australia
Incorporated: Canberra, Australia, 2013.

Parker, W.C.; Hess, D. Teaching with and for discussion. Teach. Teach. Educ. 2001, 17, 273-289. [CrossRef]
Gbadamosi, G. Should we bother improving students” attendance at seminars? Innov. Educ. Teach. Int. 2015,
52, 196-206. [CrossRef]

McMullen, V.B. Using Student-Led Seminars and Conceptual Workshops to Increase Student Participation.
Coll. Teach. 2014, 62, 62—-67. [CrossRef]

Jones, R.C. The ‘why’ of class participation: A question worth asking. Coll. Teach. 2008, 56, 59-63. [CrossRef]
Hutchinson, L.M.; Beadle, M.E. Professors’ communication styles: How they influence male and female
seminar participants. Teach. Teach. Educ. 1992, 8, 405—418. [CrossRef]

Brooks, J.; Farwell, M.; Spicer, K.; Barlow, F. Seminars and examinations: Students’ perceptions of the seminar
in their examination revision strategy. Innov. Educ. Train. Int. 1999, 36, 224-235. [CrossRef]

Tansley, C.; Bryson, C. Virtual Seminars—A Viable Substitute for Traditional Approaches? Innov. Educ.
Teach. Int. 2000, 37, 335-345. [CrossRef]

Hedin, B. Program integrating course: A tool for reflection and quality management. In Proceedings of 2:
A Utvecklingskonferensen for Sveriges Ingenjorsutbildningar; Lund University: Lund, Sweden, 2009.

Hedin, B. Peer Feedback in Academic Writing Using Google Docs. In LTHs 7: e Pedagogiska
Inspirationskonferens; Lund University: Lund, Sweden, 2012.

Hatton, N.; Smith, D. Reflection in teacher education: Towards definition and implementation.
Teach. Teach. Educ. 1995, 11, 33-49. [CrossRef]

Hedin, B.; Bélter, O.; Tobiasson, H. Promenadseminarier-en seminarieform for 6kad kvalitet och hilsa. In
LTHs 8: e Pedagogiska Inspirationskonferens, Lund, 17 December 2014; Lund University: Lund, Sweden, 2014.
Bonn, S.E.; Trolle Lagerros, Y.; Christensen, S.E.; Moller, E.; Wright, A.; Sjolander, A.; Balter, K. Active-Q:
Validation of the web-based physical activity questionnaire using doubly labeled water. . Med. Internet Res.
2012, 14, €29. [CrossRef] [PubMed]

Christensen, S.E.; Moller, E.; Bonn, S.E.; Ploner, A.; Wright, A.; Sjolander, A.; Balter, O.; Lissner, L.;
Bélter, K. Two new meal- and web-based interactive food frequency questionnaires: Validation of energy
and macronutrient intake. J. Med. Internet Res. 2016, 1, 6. [CrossRef] [PubMed]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1021/ed100409p
http://dx.doi.org/10.1016/j.compedu.2010.10.004
http://dx.doi.org/10.1016/j.chb.2014.12.054
http://dx.doi.org/10.1037/a0036577
http://www.ncbi.nlm.nih.gov/pubmed/24749966
http://dx.doi.org/10.3390/ijerph14080851
http://www.ncbi.nlm.nih.gov/pubmed/28788101
http://dx.doi.org/10.1186/s12889-015-1447-5
http://www.ncbi.nlm.nih.gov/pubmed/25886270
http://dx.doi.org/10.1186/s12889-017-4367-8
http://www.ncbi.nlm.nih.gov/pubmed/28511642
http://dx.doi.org/10.1016/S0742-051X(00)00057-3
http://dx.doi.org/10.1080/14703297.2013.796717
http://dx.doi.org/10.1080/87567555.2014.885876
http://dx.doi.org/10.3200/CTCH.56.1.59-64
http://dx.doi.org/10.1016/0742-051X(92)90065-B
http://dx.doi.org/10.1080/1355800990360308
http://dx.doi.org/10.1080/135580000750052946
http://dx.doi.org/10.1016/0742-051X(94)00012-U
http://dx.doi.org/10.2196/jmir.1974
http://www.ncbi.nlm.nih.gov/pubmed/22356755
http://dx.doi.org/10.2196/jmir.2458
http://www.ncbi.nlm.nih.gov/pubmed/23739995
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Questionnaire to Students 
	Active-Q 
	Teacher Interviews 

	Discussion 
	Conclusions 
	References

