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Abstract  
The role and importance of playful learning in early children education is well documented through 
research, which examines the playful learning environment (PLE) and how to apply the correct 
pedagogy and methodology related to the curriculum. However, the adoption of playful learning in 
higher education is not that common and there little empirical data documenting the effect of 
implementing a playful environment and its significance for learning. 

This paper present research which investigates whether the principles and theory of playful learning 
for children, can be transformed and applied in higher education. Furthermore, it examines how a 
playful environment might affect the student/teacher motivation, engagement, the social, and 
academic outcome.  

An introduction course (crash course) was developed for the first-year students taking a Bachelor of 
Audiology. The course concepts, resembled a playful learning environment (PLE) described by 
Marjaana Kangas as a physical, pedagogical, intellectual, socio-emotional, cultural, and media-rich 
learning environment where learning happens by creating, playing, and doing. 
Each session had a theme without a rigid schedule or fixed curriculum goals. The methods and 
pedagogy used in the sessions were merely applied to supply the students with tangible interfaces 
towards understanding signal theory, mathematics, acoustics, and sound. 

Based on a survey after each course, we found that the students became engaged, motivated and 
inspired to find out more about the topics presented. They felt that the playful approach created a new 
way of understanding difficult topics. The social interaction increased during the course and the 
students and teacher felt safe and hence this encouraged the students to try out new approaches and 
take risks. Consequently, the role of teacher changed accordingly from being a leader to becoming a 
facilitator (guided play) and finally a participant in the playful environment. 

The findings indicated that elements from a playful learning environment can be implemented in higher 
education to enhance engagement and motivation. Furthermore, a PLE can be used as an arena for 
introduction to creative studies like architecture, music, and art. We can also find coincides between 
PLE and trends within higher education and future workspaces. For instance, technology rich flexible 
future classrooms with unified communication and collaboration, blended learning, maker spaces or 
playful work environments like Google or Pixar offices. 
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1 INTRODUCTION  
The second generation of Digital Natives[1] are now entering higher education. New ways of teaching 
and learning are emerging to cater and prepare the students for the future and an ever more complex 
world.  A world with digital technology interwoven with the culture and attitudes of the Digital Natives. 
The digital technology facilitates and enables students to communicate, collaborate and interact 
regardless of time, location, and format. It transforms and influence how, where and when we learn. 
Already the digital technology has changed the way we perceive spaces as being both physical and 
virtual[2]. The learning space might be at home, in a café, on campus or anywhere in between 
physical places (transition spaces). In other words, the whole society is an open learning environment. 
Education and learning are conducted in diverse places that are physical and virtual in nature. 
Understanding the plurality of places is essential for all actors in a knowledge society and especially 
for educational institutions[3]. 

In other words, we should include digital technology and learning space as components to create the 
catering menu for 21st century students. Furthermore, we need to add the main component: The 
pedagogy and methodology. The teacher needs to adapt and transform his teaching methods and 
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curriculum to fit with new learning environments and digital technology. These novel learning 
scenarios requires that the teacher have the expertise, flexibility, courage, engagement, time; and 
available resources to create a good learning environment.[4] 

The catering menu and its content should nurture the students and help them to develop the 21st-
Century skills. The image is taken from the website of World Economic Forum. Fig. 1. 

 
Figure Fig. 1. 

In addition there are trends presented in the 2017 NMC Horizon Report[5] which reflects the 
movement of higher education toward more student centric activities balanced with the new and 
improved role of the teacher as a facilitator/coach. Fostering authentic learning by experiencing, doing, 
and creating, demonstrating newly acquired skills in more concrete and creative ways. Redesign and 
rethinking learning spaces. Spurring innovation.  

As higher education continues to move away from traditional lecture-based programming and to more 
hands-on scenarios, university classrooms will start to resemble real-world work and social 
environments that facilitate organic interactions and cross-disciplinary problem solving.  

In many ways these approaches connects with the implementation of a playful learning environment 
(PLE)[6] containing elements from physical, pedagogical, intellectual, socio-emotional, cultural, and 
media-rich learning environments,  where learning happens by creating, playing, and doing. The PLE 
connects curriculum-based education with digital technology, creativity, collaboration, and physical 
activities, and provides new locations for learning beyond the classroom and other indoor spaces.[7] 

This paper present findings which indicates that principles and theory of playful learning for children 
(PLE), can be transformed and applied in higher education and discuss how a playful environment 
might affect the student/teacher motivation, engagement, the social, and academic outcome.  
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2 METHODOLOGY 
In this part of the paper we will explain why we designed the crash-course and how the modules were 
built up and presented to the students. This course was running for two years, in the beginning of the 
first semester as an introduction/crash course for the new students. Each year we collected a multiple-
choice scheme and an open comment from the students through an LMS, and had a small interview 
with the teacher.  

2.1 Background 
NTNU is the only university in Norway offering a Bachelor of Audiology. This implies that the university 
will get applicants from all parts of the country, with different experiences and expectations toward 
entering the university and the offered bachelor. Many come directly from high school without any 
specialization in math and physics. 

In former years, a large part of first year curriculum was based on rather advanced mathematics and 
signal processing theory to provide the students with a toolbox containing standards, methods to 
understand, measure and represent the physical principles regarding sound and hearing. 

For many students, the mathematical and theoretical approach was hard to understand and hence this 
limited the connection between theory and practical exercises and lab measurements. 

In addition, we had all the social aspects of coming to a new town, meeting new people, establish 
network in and outside the classroom, getting a place to stay. Be responsible for developing their own 
study skills/routines and to regulate their own learning. These factors and many more, influence the 
students first impressions, the way they learn and their engagement and motivation to continue to 
study. 

2.2 Why create an intro/crash course? 
The primary idea of the crash course was to give the new students a soft start on their first semester. 
The course was designed to be the first encounter to many of the subjects taught in the first and 
second semester. The course modules contain several alternative approaches to understand various 
concepts of hearing and sound, without using advanced mathematical calculations. It contained 
practical exercises and facilitated “learning by doing”. The overarching model of this course was to 
condense or summarize the subjects into representative chunks of knowledge (idea/concept), which 
gave the student an overview of the subjects and hence some pieces in the bigger puzzle represented 
by the Bachelor in Audiology. Secondly, to create a good social/ learning-climate in the class. Engage 
the students and make them feel safe.  

2.3 Course modules 
Each module had a theme (chunk) without a rigid schedule or fixed curriculum goals. The methods 
and pedagogy used in the sessions were merely applied to supply the students with tangible 
interfaces towards understanding signal theory, mathematics, acoustics, and sound. All modules 
contained multimedia, simulators, links to websites, books, or articles for more in depth information. A 
physical “exercise” was added to each module, ranging from a “sound walk” to simulating wave 
propagation with 50 students standing in a long line, moving forth and back and bouncing into each 
other. We want the students to use their senses. We want the students to ask questions, discuss and 
try out their theories in real life. In other words, we want to promote creativity, imagination and 
spontaneous learning.[8] 

The crash course had no mandatory attendence, but most students participated in all the modules. No 
grades vere given, just passed/not passed, based on a general test given for all subjects at the end of 
the semester. In the next sub chapters a representative sample selection of the various types of 
modules is presented.  

2.3.1 Acoustics 
Visiting different labs at the University of Trondheim. Experience and try out different types of rooms 
ranging from anechoic chamber to chambers with very long reverberation. Discussing and finding out 
how the acoustics influence on how we behave. How it affects our experience of a 
room/building/surroundings. What happens with communication in different rooms? Which factors 
influence speech intelligibility? Acoustic standards for different types of rooms and related activities. 
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(for instance, our lecture hall). This excursion gives the students ears on experience and provide them 
with a set of tools to be aware of and analyze the acoustic properties of a space. 

2.3.2 Acoustic ecology  

This topic[9] focus on the sounds around us(Soundscape) and how it affects us (Fig 2). Linking identity 
and information to a certain soundscape. What is an acoustic horizon? How far can we hear? Natural 
sound vs mechanical sounds. Noise pollution. Learn the students to slow down physically and 
psychologically and really listen, practiced by taking soundwalks.[10]. The soundwalk started in town, 
continued through a forest, and ended by the sea. Discussing and reflecting on our experience. 

 
Fig 1. The mediating relationship of an individual to the environment through sound 

 (modified from Truax 1984). 

2.3.3 Sound and hearing 
How is sound created, how does it propagate and what is the speed of sound through different 
materials? Sound-design in music and movies (How is the sound of the TIE fighter in Star Wars 
constructed?). Sound design of products/elements that surrounds us every day (Car door closing, 
plastic bottle). What is silence? Auditory illusions[11] .Can we trust our senses?[12]. This module 
contains various types of media to illustrate auditory illusions and interactive simulators for audio 
generation and manipulation, in real time. Listening tests and examples of how we perceive sound are 
available in class and online via LMS. 

2.3.4 Microphone and loudspeaker 

Design principles of microphone and loudspeaker. Making your own loudspeaker with a paper plate, 
wire and a door magnet. Analogies to how the ear and inner ear are constructed to receive and 
process sound. Listening on how different types of microphones and loudspeakers work. Examine 
sound pressure, frequency, room acoustics. 

2.3.5 Sound lab 

Can we see sound? Can we feel sound? Can we amplify sound? Make a cup and wire phone. 
Balloons and creation of sound. Can you hear a pin drop? Small kindergarten experiments illustrating 
mathematical and physical expressions and methods to define sound pressure and level, frequency, 
wavelength, transmission of sound through different media (analog to cochlear implant) etc. 

2.4 Questions to the students 
The evaluation of the crash course was done after the first semester finished, with a multiple-choice 
matrix survey via LMS. The survey was general for all subjects taught in the semester and had no 
special focus on evaluating playfulness/pedagogy/methods used in the crash course. However, the 
students had the option to comment each of the subjects taught during the semester.  

The students were asked to grade the quality of Syllabus, relevance of subject content, 
instruction/teaching and workload on a scale ranging from very bad to very good. 

2.5 Interview with teacher 
The crash course was developed and held by one teacher. The interview started with the background 
for the module design and content. Then the teacher elaborated about the process of integrating 
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playfulness in the teaching and how it influenced the interaction in the classroom, his students and 
himself. 

3 RESULTS 
The evaluation was given by the first-year students after the first semester ended at Christmas time, 
even though the crash course only lasted for the 8 first weeks of the semester. In average 50 students 
participated in the crash course every year. The interview with the teacher was taken after he finished 
both his crash courses. 

3.1 Student questionnaire 

3.1.1 First year 

Table 1.  What is your assessment of the subject in relation to: 

  Very Bad Bad Average Good Very Good 

Syllabus 0% 0% 14,3% 57,1% 28,6% 

Relevance of subject content 0% 4,8% 4,8% 33,3% 57,1% 

Instruction/teaching 0% 0% 4,8% 14,3% 81% 

Workload 0% 0% 19% 38,1% 42,9% 

3.1.2 Second year 

Table 2.  What is your assessment of the subject in relation to: 

  Very Bad Bad Average Good Very Good 

Syllabus 0% 12,9% 19,4% 22,6% 45,2% 

Relevance of subject content 0% 0% 19,4% 32,3% 48,4% 

Instruction/teaching 0% 0% 3,2% 22,6% 74,2% 

Workload 0% 0% 12,9% 32,3% 54,8% 

3.1.3 First year comments 
It was voluntary to comment on each of the subjects being taught in the first semester and 20% of the 
students taking the survey, commented the crash course. Not all the statements are easy to translate, 
but they all add up to general student conception of the subject, teacher and how it is lectured or 
instructed. 

• Very useful. 

• It had a great impact on my motivation. 

• I strongly recommend it for all the first-year students in the future. 

• inspirational and nontraditional teacher who “creates a curiosity” for all the subjects. 

• Funny kind of instruction. Should be continued. :) 

• Very interesting and informative. 

• It was a small subject regarding credits, but very interesting and with a teacher a bit out of the 
ordinary, which made the subject especially interesting and fun. 

• This is a “great deal” for us students. It is different and rewarding in relation to the subject. 

• NO. 

• More lectures with this teacher!! He is to die for, when he explains difficult things! 
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• He makes the learning fun and exciting. 

3.1.4 Second year comments 
It was voluntary to comment on each of the subjects being taught in the first semester and 20% of the 
students taking the survey, commented the crash course. 

• More! more! 

• Seems not to be very relevant to the education. 

• It is very nice to start with a crash course. I do believe that the science subjects (signal theory 
and psychoacoustics) would appear a bit more difficult, without this crash course. 

• Great lectures with good content and good variety. 

• Fun intro to the Bachelor. At first, I did not really understand what it was all about, but with a 
lecturer who loves to have fun, it became playful and educational. 

• Very inspiring and good lecturing. 

• The coolest teacher in the world. 

• Funny methods of lecturing which is inspiring and engaging. 

• Fantastic teacher and a very educational subject 

• Excellent instructive teaching, where the teacher is active in the classroom. The way he builds 
his lecture makes it easy to remember the facts. He is humorous and professional and manage 
to engage us in the lecture, instead of just standing there, telling some dry facts he knows from 
before. 

3.2 Teacher interview 
A short summary of the interview is presented here to elaborate about the crash course design and 
the experienced outcome of the lectures seen from the teachers point of view, regarding content, 
pedagogy, methodology and student and teacher engagement. 

It was a lot of work to create the course, more than I expected. It’s like making a top ten list with music 
representing the different decades, types of music, the best artists, and at the end of the day, convince 
the students why they should buy and listen to your composite selection of music.  

On the other side, the feeling of having total freedom to create a course, without a fixed curriculum, no 
assessment and grading, no stress to finish a chapter in a book in two hours, the flexibility was 
inspiring. It gave me enough time to focus on certain topics, then have time to listen to the students, 
discuss and “float away” into another related subject. I guess you need to be a little bit experienced as 
a teacher and have a certain understanding of the subjects, to make this happen. You must not be 
afraid to fail and it’s important to feel safe in the situation. I guess the students have the same issues. 

The first goal I had with my lectures, was to create a good atmosphere in class. Make the students talk 
and listen to each-other, work together, play, and have fun together. Secondly, I was thrilled to show 
them all the “highlights” or “top ten list” I had compiled for them. It seemed like they noticed my 
excitement and engagement and during the sequence of lectures, I felt like we increasingly shared 
these feelings. A self-reinforcing mutual interaction, to explain it in physical term, (ha, ha) 

The physical part in each lecture was important for me, and I hope, for the students. I think it’s 
necessary to use your senses and experience a “topic” before you really understand how to calculate 
or describe the theory. At the same time, it breaks up the monotony in the session, makes the 
atmosphere more playful, and it becomes a part of a blended learning environment. As with the 
different types of media, software, and material which I gathered to illustrate the topics in the sessions.  

For me it was nice to act as a “normal” teacher, and then turn into a person who just join the playing 
and experiencing engagement, curiosity, and excitement together with the students, during a lab with 
balloons or taking a sound walk in the forest. It’s always new things to discover and several ways of 
doing this, together in a playful environment. I must add that I felt that the students become more 
“brave” and “safer” regarding the learning scenario, themselves and towards their peers, during the 
course. 
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4 CONCLUSIONS 
In many ways, we succeeded in creating a good social environment in class, where the student felt 
safe and became engaged and inspired to continue the studies. As far as the learning outcome of our 
crash course, it was no way of measuring this, especially since the timespan for the course was just 8 
weeks. We had no assessment just related to the crash course. Another limitation of this research is 
the small number of students participating and that the questions were general and not targeting the 
playfulness of the crash course, even though the comments from the students was valuable in that 
concern. Evidently, we could not show a direct link between play/playfulness and learning.  

In addition, the meaning and understanding of the words play and playfulness are numerous and the 
definitions are changing with the academic disciplines in which they are used. [13], Furthermore, there 
are several conceptual frameworks and learning theories for the interaction between play/playfulness 
and adult learning. [14] , which needs to be elaborated to have a solid base for creating a framework 
and theses for documenting the effect of our crash course. 

However, if we simplify our ideas of a playful learning environment into a set of major building blocks 
represented by the teacher, student, space, pedagogy, technology, and play/playfulness, we can 
argue that all these elements need to interact and interplay. Each of the elements has features and 
functions which will create a bigger whole, when connected the right way and create a lucid learning 
environment. 

Even though we focus on creating a lucid learning environment it is crucial that the teachers use of 
these novel learning environments are student-centered pedagogical approaches, that the teacher has 
positive attitudes towards technology, and the teachers' personal entrepreneurship is important.[15]  

Teacher engagement is, as we have seen in the interview, an important factor in the process of 
creating a playful atmosphere. The teacher had a playful mind/attitude, and did not need to bring 
playfulness into the classroom as teaching technique or pedagogical trick, but as an extension of his 
playful personality or a kind of internal predisposition characterized by creativity, curiosity, pleasure, 
sense of humor, and spontaneity.[16].  

It is assumed that expert teachers focus more on student learning, their learning processes and 
pedagogical issues than their own performances and, thus, can be more flexible with novel methods 
[17]. These issues were also mentioned in the teacher interview. The teacher had/took time to listen to 
and discuss with the students, which gave them an ownership of the learning process and the feeling 
of being taken seriously. He had a flexible approach of presenting and engaging the students in the 
different modules. To summarize our impression from the engaged teacher, we can say that 
intellectual, social, academic, professional, and personal perspectives are all important constructs to 
consider when exploring pedagogical engagement and interaction with the students.[18].  

Satisfied students are of course one of the major goals in this crash course. When we examine the 
results from the student’s questionnaire and compare it to the score given to all the other subjects 
taught the first year, we can reaffirm that our crash course got the highest score. This fact indicates 
that we have done something right regarding our crash course design and the way it was instructed. 

One import factor regarding the playful character of the crash course, is not to forget that the students 
are in the class to learn. If the students don’t understand or cannot see the connection between the 
playfulness and their learning, the playful approach is just a distraction and not a tool to facilitate 
learning. 

However, the students stated that the playfulness of the teacher aided their engagement, retention 
and understanding. The activity based approach gave the students an additional new way/method of 
experiencing the crash course. Amann [19] has created a model of somatic learning that identifies four 
sources of learning that contribute to somatic learning: kinesthetic, affective, sensory, and spiritual. 
Sensory learning utilizes the five senses of seeing, hearing, tasting, touching, and smelling to 
construct knowledge. Play is a full-body experience that often incorporates movement, involves our 
senses, evokes our emotions, and engages our spirituality. 

The way the teacher created and presented these modules or chunks, by putting focus on a certain 
topic and experience it, repeat it by using different senses and approaches, and then end up with a 
discussion and/or reflection, may have helped the students to make connections within and between 
these chunks through meaning and get a fuller understanding of how the different subjects are built up 
and connected in the Bachelor of Audiology.  The background for this statement is based on: A Mind 
for Numbers. How to Excel at Math and Science (even if you flunked algebra) by Barbara Oakley. [8]: 
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Chunking is the mental leap that helps you unite bits of information together through meaning. The 
new logical whole makes the chunk easier to remember, and makes it easier to fit the chunk into the 
larger picture of what you're learning. Just memorizing a fact without understanding or context doesn't 
help you understand what's really going on or how the concept fits together with other concepts you're 
learning. 

Some students confirmed this theory by stating that it was easier to remember when facts were 
“packed in a playful package” or in a playful chunk. 

We might say that the playful learning environment in terms of student satisfaction ultimately depends 
on the teacher's engagement and pedagogical decisions. On the other hand, there is an 
interconnection between the pedagogy, the technology and space, which is crucial in the design 
process and use of a new learning space. The pedagogy-space-technology (PST) framework by 
Radcliffe[20] Fig 3. 

 
  Fig 3. 

In our case it was relevant to find an inspirational model which incorporates the learning environment 
or learning space [21], and combine it with student activity/play, use of technology, team-based 
activities, communication and collaboration and blended learning. At NTNU there is a focus on 
development of new types of formal and informal learning spaces. These are the type of learning 
spaces and activities which represent the future workplace and facilitates the development of the 21st-
Century skills.    

The Playful learning Environment (PLE)[22] connects curriculum-based education with digital 
technology, creativity, collaboration, and physical activities, and provides new locations for learning 
beyond the classroom and other indoor spaces. In her academic dissertation, Marjaana Kangas 
describes a model which provides educators with a pedagogical foundation and tools for applying 
creative and playful learning in innovative environments and for approaching learning in ways that 
might contribute to the school of the future. The study captures the ideal creative and playful learning 
environment through a vision of a learning environment that encourages the use of various formal and 
informal learning places and spaces, novel technologies and technology-enriched learning 
environments, creativity, playfulness, physicality, and children’s overall well-being.  

As seen, we find several coincidental elements between the research and development and use of 
learning spaces at NTNU and the PLE model, even if we have different target groups. If we look at the 
findings of Tanis[14] he states that the continuation desire of play and learning, as well as the idea of 
play frames, which are well documented in the early childhood learning literature, were shown to be 
applicable for adult learners as well. Other child learning theories of play/playfulness may also be 
applicable to adults. It is possible that this overlap is not because of similarities between children and 
adult learners, but rather because of the transformational power of play that suspends reality and 
creates an alternate world. 

The results show that we have achieved a positive playful learning environment with highly 
appreciated lectures and maybe some innovative change into the educational practices, but on the 
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other hand we cannot establish the fact that learning has increased due to the playful 
approach/environment[23].  

Putting it all in perspective, it always starts with the good story that requires an playful 
storyteller(teacher) to activate the audience, which is the 21st-century students, who engages in your 
story, being inspired by it, motivated to learn more, and believe that your story is relevant for them. 
The pedagogy is the way the teacher tells the story, the drama, the pauses, the method. You, as a 
teacher use the technology to illustrate, immerse and colorize your story by using tools the students 
already have integrated in their daily activities. The space in which you tell it, facilitate the possibilities 
of play, learning by doing, interaction, collaboration, and communication on many levels. 

In the end it’s about creating a safe and inspiring playful environment where you can share your 
stories. Where learning occurs as an interconnection, interaction and interplay between the teacher, 
student, pedagogy, space, and technology, to provide the 21st century students with the skills, 
knowledge and compassion needed in the future.  

“play can also be a means of understanding  
or a way of coming to know 

something” 

E. Melamed 1985 [24] 
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