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Abstract 
 
Education today can be described as plagued by a digital gap between the teachers and               
the learners. While E-learning is becoming more and more relevant, it is still being              
taught as if it was analogue, meaning the advantages digital media offers are neglected.              
Studies are also showing that students struggle to remember lectures presented in this             
way. This can be attributed to an incompatibility between the digital immigrants and             
digital natives. 
 
The purpose of this study look at whether an increased focus on design and whether               
additional mediums in educational content will improve the learning experience. In           
order to achieve this, I will try to answer following research questions: 
 

1. Will an increased focus on visual design create any positive feedback from            
students? 

2. Will variation, such as the use of presentations, quizzes and videos be preferable             
to students compared to traditional presentations? 

3. Does previous studies give any indication on how design and variation affects            
the learner 

 
The theory in this thesis will also mainly revolve around digital media and how it is                
best applied in order to achieve an optimal user experience for the learner.  
 
In conjunction with this thesis, I recreated three powerpoint presentations in Adobe            
Captivate, each covering one chapter for the course 3D CAD and material technology.             
These new presentations were to focus on design and layout, as well as include              
additional mediums, mainly videos and quizzes. The students in 3D CAD and material             
technology were to experience and utilize both the old and new presentations during             
their semesters, and would later fill out a quantitative web-based survey, comparing the             
presentations with each other. 
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1: Introduction 

1.1 Problem Area 
 

Our students have changed radically. Today’s students are no longer the people our             
educational system was designed to teach.  

 
( Prensky 2001 p. 1) 

 
Technology has gone through rapid developments since the introduction of the digital            
age , and E-learning has become a significant component of many school courses due to              1

its potential as a tool for increased learning engagement. It can also serve as an effective                
way for learners to engage in the curriculum outside of the classroom. Because of digital               
tools like smart phones, tablets and laptops, as well as the expansion and increased              
accessibility of the internet . According to Statistisk Sentralbyrå , homes with children           2 3

have an increased access to internet compared to homes without children. (SSB, 2015).             
Learning has the possibility to expand because of the mobility and accessibility of the              
learning content produced by the teacher (Curtis J. Bonk, 2016). With the increased             
focus on E-learning, many teachers unfamiliar with the technology trying to join in.             
However, it’s becoming evident that many of the teachers currently constructing of our             
education are often lagging behind their students in technological comprehension. This           
is what Marc Prensky defines as a digital immigrant: Someone who does not             
comprehend the tools and “language” that belongs in the digital age. Because of the              
students’ frequent interaction with mediums such as computers, video games, smart           
phones, tablets and other various tools and gadgets available, one can argue that these              
tools have altered the younger generations thinking and learning process greatly           
compared to that of their predecessors (Marc Prensky, 2001), and while teachers try to              
keep up with the technological demand, they are often are less technologically capable             
compared to their students, resulting in suboptimal use of the E-learning tools. Marc             
Prensky goes to say:  
 

1 In this thesis, the start of digital age is depicted as 1970’s, when the home computer first was                   
introduced.  
2 From 2009 to 2015, the amount of people who accessed the internet (within a span of three months)                   
increased from 88% to 96%. Likewise, the amount of people who accessed a computers in the same time                  
span increased from 89% to 94%. 
3 Statistisk Sentralbyrå (Statistics Norway) is the central office for norwegian official government             
statistics. 
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The single biggest problem facing education today is that our Digital Immigrant            
instructors, who speak an outdated language (that of the pre-digital age), are struggling             
to teach a population that speaks an entirely new language.  

 
(Prensky, 2001, p. 2) 
 
As learners have grown up with and responds to a vastly different style of teaching, the                 
efficiency of these traditional lectures are at an all time low. In spite of wanting to learn,                 
the average student seems to remember as little as 10% from an overall lecture, even if                
the lecture was as short as fifteen minutes. Carl Wieman argues that one of the major                
components to this inefficiency is the teachers placing an excessive cognitive load on             4

the learners (Carl Wieman , 2009). The technological demand keeps increasing, and the            5

digital immigrants are falling further and further behind. Educational mediums are in            
desperate need of improvement.  

1.2 Background 
As a digital native, as well as someone with a passion for visual design, it can often be                  
frustrating to see how neglected the user experience is in educational content. Teachers             
who, understandably, have no knowledge of design, layout or compositions, create           
learning content that is exhausting to consume, no matter what medium they presents it              
in, which typically is text format. Knowledge is at our fingertips, and improving the              
visual presentation is something many of are able to do if we just take our time to do it.                   
There should be no reason for teacher-created content to be as outdated as it is, which is                 
what lead to this thesis: I wanted to see whether students did care about these factors,                
or whether this was something only those in my field of study would notice.  

 

  

4 Cognitive load refers to how much information the learner is expected to process in a short amount of                                     
time. 
5 Carl Wieman directs the Carl Wieman Science Education Initiative at the University of British Columbia                               
and the Colorado Science Education Initiative. He (along with Eric Allin Cornell) received the Nobel Prize                               
in Physics in 2001. 
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1.3 Thesis and research questions 
In this thesis, I have collected data from both qualitative and quantitative researches,             
articles and books that theorizes different studying models and their efficiency, as well             
as the impact technology can have for both the teacher and the learner in educational               
environments. For this thesis, the focus has been specifically on whether more            
thoughtful visual design, as well as variation in mediums (such as video, quizzes and              
text) would have a positive impact on the students.  
This lead to the following hypothesis: Improved design and variation in educational content             
will improve student motivation. 

 
Table 1: Research questions  

1 Will an increased focus on visual design create any positive feedback from            
students? 

 In order to measure the first research question, the data will first have to indicate               
that the students not only notice and prefer the differences in the test product, but               
also that they prefer the new version because of the differences. 

2 Will variation, such as the use of presentations, quizzes and videos be 
preferable to students compared to traditional presentations ? 6

 Data will need to indicate that the students prefer using the a product that              
includes variation in content presentation. 

3 Does previous studies give any indication on how design and variation affects            
the learner 

 What does earlier research say regarding these topics? 

 

1.4 The Experiment 
In order to research and validate the hypothesis, a cooperation with Geir Grasmo was              7

formed, and a both Grasmo and myself would simultaneously develop two different            
presentations, both covering the same three chapters for the book Material Science and             

6 Traditional presentations refers to presentations that only presents its learning material through text. 
7 Geir Grasmo is the professor in the department of Engineering Sciences at the University of Agder. 
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Engineering, by William D. Callister, Jr and David G. Rethwisch. The three chapters             
covered in these presentations were chapter one, ten and twelve. The initiation of the              
development was after the start of the course MAS130 , and the students were to              8

experience the presentations while it was relevant to their curriculum. Because of this,             
the Presentation A for chapter one (due to Presentation B not being developed yet), and               
Presentation B for chapter ten and twelve. Once the class had completed these chapters,              
a survey was released, providing the students with both versions for comparison, and             
asking them a set of questions, mainly regarding what they liked and didn’t like about               
the different presentation styles. Presentation B of chapter one was released in time for              
the students to utilize it it before their exam. 

1.4.1 Resource  
Both presentation version would cover the same three chapters. Grasmo developed the            
PowerPoint lectures similar to the ones the class already had experience with            9

(Presentation A), while the other version (Presentation B) was developed in Adobe            
Captivate . Both presentations contained the exact same language and content, but           10

Presentation B combined the presentations with more thoughtful design, quizzes and           
videos. They would be using Presentation B while reading the learning content outside             
of the classroom (this was released approximately one week before the the professor             
would lecture the students using Presentation A. 
 
 

 
Figure 1: The two different versions, both displaying the same content 

8 MAS130 is the subject code for “3D CAD and Material science” at the University of Agder (2016). 
9 PowerPoint is a presentation graphics package developed by Microsoft. This software is typically used               
to develop and present lectures, studies or findings to a larger audience.  
10 Adobe Captivate is a similar product provided by Adobe. Captivate allows much more freedom when                
creating the presentations, having a timeline for the user to observe their progress and changing the                
presentation format depending on what device the user is accessing the presentation from. 
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1.5 Previous Research in the Field 
The primary method used to gather information and finding literature was by utilizing             
the google and google scholar search engines, as well as sharing various sources with              
students studying similar topics. Other master assignments have also been used, mainly            
located from Brage which included looking at what sources were cited in these             11

assignments.  

 

Our system of public education—our curricula, teaching methods, and the tests we            
require students to take—were created in a different century for the needs of another              
era.They are hopelessly outdated. 

 
(Wagner, 2008 ).  
 
As technology progresses, new professions and jobs emerge and evolves rapidly. The            
need for a new set of skills to comprehend the technological advances happening in at a                
fast rate. In the digital age, there is need for learning skills in order to follow and                 
comprehend the vast changes occurring each year. To address this issue, the definition             
and frameworks for 21st century skills were created to prepare students for their own              
future. P21 has since 2002 been working with educators, the business community,            12

leaders and policymakers to address the importance of 21st century skills, and created a              
framework named P21 Framework for 21st Century Learning. This framework was           
developed in collaboration with teachers and educational experts and defines the skills            
needed to succeed in the 21st century society. The scheme consists of different types of               
skills required; research and information, creativity and innovation, communication         
and collaboration, as well as digital citizenship. Tony Wagner has worked with            
education for twelve years as a teacher in, high-school, as a K-8 principal, as university               
professor in education and founding executive director of Educators for Social           
Responsibility. He developed the recipe for becoming equipped for the future           
consisting of what he calls “the seven survival skills”. Wagner explains how young             
people he has encountered in his research which expect to earn more than minimum              
wage entering the world without these skills are crippled for life.  
 

“[..] they are similarly unprepared to be active and informed citizens or to be adults who                
will continue to be stimulated by new information and ideas. Parents and educators who              

11This is the link used to locate these assignments: https://brage.bibsys.no/xmlui/handle/11250/152233  
12 Non-profit organization which advocates future readiness for students.  
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do not attend to these skills are putting their children at an increased risk of not being                 
able to get and keep a good job, grow as learners, or make positive contributions to their                 
community” 
 

 (Wagner, 2008) 
 

 
 

Figure 2: 21st Century Skills. 
 
 
 
Figure 2 displays the seven survival skills. One of the common denominators of these              
skills is the reliance on the student’s abilities to rely on themselves. The current              
educational system encourages learners to recycle information and perform in ways           
that have proven to already be working in order to pass a class. This leads to the                 
stagnation of innovation, and rather than protecting the students from failure. Because            
of this, Wagner argues that the educational system is in of a dire need of reinvention                
(Wagner, 2012), wants teachers to encourage students to create, attempt and fail as             
much as possible, as that is what leads to innovation. 
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Tony Wagner addresses one of our most urgent questions: How do we create the next generation                
of innovators? ...Wagner shows that the answer isn't to double-down on outmoded, formulaic             
solutions--but to embrace the principles of play, passion, and purpose. 

 
(Daniel H. Pink) 
 

1.6 Limitations 
Firstly, the survey had some questions that were deemed unhelpful upon receiving the             
responses. For example, for both Presentation A and Presentation B, the students were             
asked “What do you think this version did better than Presentation A/Presentation B”.             
The data received was scattered for both versions, and it was impossible to draw a               
satisfying conclusion from it. Additionally, as these students have no studied graphic            
design or typography, it is possible that they were confused by what terms such as               
“layout” means, for example. The questions should have been combined and rephrased            
in order to gain any value. Because of this, the data on these questions were omitted                
from this research. There were also challenges with the software, and features like voice              
overs had to be omitted because they would be too time consuming. There are several               
features that would have further improved Presentation B and added more variation,            
but because of the time limitation, these were impossible, leaving still much to be              
desired. Some of the questions in the questionnaires also very restrictive available            
answers. One example of this is regarding video length. The user could only pick              
“Could be longer” or “Could be shorter”. While they were constructed for the “could be               
longer” video to be the positive answer (considering that must have meant that the              
student felt the video covered the necessary material without them getting bored),            
confusing might have occurred for the tester, leaving response and responses similar to             
this up to interpretation, and might not actually reflect the testers true opinion.  

1.7 Structure 
This thesis is constructed with five primary chapters. The first chapter will introduce             
the the topic and purpose of the research, as well as an introduction to the product                
made in conjunction with the research. Chapter two will display the main theories that              
seem relevant in order to justify why the hypothesis was developed. Chapter two will              
revolve around the theories that served as a basis for both the hypothesis and the               
product created together with Geir Grasmo. Chapter three will present the           
methodology and thought behind the research conducted, present two different          
research methods and explain the strengths and weaknesses this different methods           
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have. It will also discuss the value of this research in itself. Chapter four will reveal the                 
data gathered from the research and justify the results by connecting the data with the               
theories introduced in chapter two. Chapter five will discuss, evaluate and conclude the             
thesis based on the results from the data presented in chapter four.  

2: Theory 

2.1 Introduction 
This chapter will focus on the learning theory relevant to the product created and the               
results. These theories will also serve as guidelines that on how the product is ideally               
practiced by the user (both teachers and students). The key theories will be 21st.              
Century Skills, Modern learning theory (focusing on connectivism), Blended Learning          
(focus on Flipped Classroom) as well as learning intelligences, video theory, gestalt            
theory and the benefits of multiple choice.  
  

2.2 Learning theories 
 
In Connectivism: A Learning Theory for the Digital Age, George Siemens brings forth what              
he calls the three most commonly used broad learning theories, behaviorism,           
cognitivism and constructivism. However, he argues that these theories are insufficient           
in the digital age. That they do not allow the learners learn fast enough compared to                
what is expected of them. He also explains that these theories concentrating more about              
the process of learning, rather than the value of what is learning learned, and argues               
that while learning theories can be altered and manipulated, the digital ages ecosystem             
is so different from what was before, that alterations to these theories is not enough. He                
therefore seeks to revise these traditional learning theories by introducing one that            
would be directly connected with the digital everyday life (George Siemens, 2005, p. ).  

2.2.1 Connectivism 
Siemens argues that the three aforementioned traditional theories all share the same            
weakness, specifically that they do not take into account the impact technology can, and              
should have on the learning experience. Additionally, they are only concerned about            
the individual learner, and do not take into account how organizations can achieve             
learning (George Siemens, 2013, p.3). 
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“Experience has long been considered the best teacher of knowledge. Since we cannot             
experience everything, other people's experiences, and hence other people, become the           
surrogate for knowledge. 'I store my knowledge in my friends’ is an axiom for collecting               
knowledge through collecting people. 'A friend of a friend is a friend' or 'an enemy of a                 
friend is an enemy' are two more axioms for knowledge transfer through people via their               
entrusted relationships.” 

 
(Karen Stephenson, N.D., p. 1) 
 
With the increased demand for knowledge, none of the aforementioned learning           
theories offer the efficiency required for the learner to keep up with said demands.              
Because of this, Siemens introduced a fourth learning theory: connectivism. The core of             
this theory is the importance of connecting several different mediums in order to gain              
the necessary understanding in a field. Knowledge, computer networks, power grids,           
friends, and communities are all examples of origins of information that a learner can              
use to gather intelligence from. Connectivism only can only function by the virtue of the               
accessibility technology grants the learner. Because of the access and mobility of            
information, learning through multiple sources and mediums can be accomplished with           
ease.  
 
“We can no longer personally experience and acquire learning that we need to act. We derive our                 
competence from forming connections”  
(Siemens, 2013).  

Table 2: The principles of Connectivism. Siemens  (2004). 

The Principles of Connectivism 

Learning and knowledge rests in diversity of opinions. 

Learning is a process of connecting specialized nodes or information sources. 

Learning may reside in non-human appliances. 

Capacity to know more is more critical than what is currently known 

Nurturing and maintaining connections is needed to facilitate continual learning. 

Ability to see connections between fields, ideas, and concepts is a core skill. 

Currency (accurate, up-to-date knowledge) is the intent of all connectivist learning           
activities. 
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Decision-making is itself a learning process. Choosing what to learn and the meaning             
of incoming information is seen through the lens of a shifting reality. While there is a                
right answer now, it may be wrong tomorrow due to alterations in the information              
climate affecting the decision. 

2.3 Cone of Experience 
The american educator Edgar Dale, looked into the efficiency of various learning            
activities. He theorized that the learner attains more knowledge through active, rather            
than passive learning. In his book Audio-Visual Methods, Dale roughly illustrated the            
effectiveness the different learning activities typically has on the learner (Edgar Dale,            
1946 p. 38).  
 
 

Figure 3: The Learning Pyramid/Cone of Experience  13

 
 
Figure 3 illustrates the amount of information and knowledge the learner can recall             
after a two week period. The cone can also be divided into two categories. Active and                
passive learning. The four activities from the top and down are classified as passive              
learning. The teacher has the active role and will relay information to the learner. The               

13 The pyramid displayed in figure 3 is a revised version of the pyramid. 
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last three activities; Discussions, practice by doing and teaching others are classified as             
active learning. The student is required to actively participate in the learning session.             
The cone of experience compares the different activities and their individual efficiency,            
while simultaneously comparing active and passive learning, suggesting that the more           
activity performed by the learner, the higher amount of knowledge is attained. It should              
be noted that Edgar Dale never placed the percentages regarding the amount of             
information obtained through the activities. These were introduced by D. G. Treichler,            
and there are neither disclosed any method of measurement or references that would             
suggests that these numbers are correct (Skaare 2009). Because of this, the percentages             
will not be included when analysing in chapter four. In addition to this, there are               
several other criticisms for the learning cone. There are for example various different             
activities that can qualify as a audiovisual experience. Does the individual remember            
better when they looked outside of their car window (audiovisual) compared to what             
they read a in a book (Daniel Willingham, 2013)?  

2.4 Learning Intelligences 
In addition to performing active and passive learning, cognitive psychologist Howard           
Gardner proposed a theory that takes into consideration that individual learners learn            
best through different mediums and activities. He called this Multiple Intelligence           
Theory (MI), and identified seven different learning styles that individuals benefit the  
most from (BBC, N.D.). 
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Figure 4: Multiple Intelligences 

 

Verbal/Linguistic Intelligence 

Learners who fall under the verbal/linguistic intelligence have the best outcome by            
reading, writing, speaking and conversing in their own or a foreign language. Mediums             
well suited for people in this category are books, word board/card games, listening on              
recordings, as well as participating in conversations and discussions (Howard Gardner,           
N.D., p. 4).  

Logical/Mathematical Intelligence 

Those who fall under this category learn best when numbers and computing skills are              
involved, recognizing timeliness, order and when a problem can be solved with logic.             
Logical/Mathematical learners may have the best learning outcome through classifying          
and sequencing activities, playing number and logic games, as well as solving various             
kinds of puzzles. (Howard Gardner, N.D., p. 4).  

Visual/Spatial Intelligence 

These learners prefer learning through visual perceptions of the environment, are           
proficient at creating and manipulating mental images, and the orientation of the body             
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in space. Visual/spatial learners might benefit the most by learning through experiences            
in the graphic and plastic arts, sharpening observation skills, solving mazes and other             
spatial tasks, and exercises in imagery and active imagination (Howard Gardner, N.D.,            
p. 4).  

Bodily/Kinesthetic Intelligence 

Learners in this intelligence group are best suited at physical coordination and            
dexterity, using fine and gross motor skills as well as expressing themselves or learning              
through physical activities. This learning intelligence can be exercised by playing with            
blocks and other construction materials, dancing, playing various active sports and           
games, participating in plays or make-believe as well as using various kinds of             
manipulatives to solve problems or learn. (Howard Gardner, N.D., p. 4).  

Musical Intelligence  

Musical learners understand and express themselves best through music and rhythmic           
movements or dance, or composing, playing or conducting music. These learners           
respond well to listening to recordings, playing in rhythmic games and activities,            
singing dancing or playing instruments (Howard Gardner, N.D., p. 4).  

Interpersonal Intelligence 

These learners are good at understanding how to communicate with and understand            
other people and how to work collaboratively. This learning style can be enhanced by              
playing cooperative games, doing group projects and discussions, reading multicultural          
books and materials, as well as role playing (Howard Gardner, N.D., p. 4).  

Intrapersonal Intelligence 

Learners in this category are best at understanding their own emotions and thoughts,             
and can be great at controlling and working with this intrinsic emotions. These learners              
learn best through individual work, such as reading, individual projects, writing and            
performing activities that requires one's imagination (Howard Gardner, N.D., p. 4).  

2.5 Blended learning 
Blended Learning has been around since the late 1990s, but with no firm definitions, the               
connotations wasn’t set before 2006. It has since then been commonly accepted as a              
combination of face-to- face and technology-mediated instructional forms and practices (Norm           
Friesen, 2012, p. 1). Specifically, the mixture of digital media and analogue teaching,             
such as classroom lectures, tutorials or labs. This also combines both synchronous and             
asynchronous communication. The analogue teachings made in the classroom, and the           
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resources found online, respectively. There are currently six different variations of           
blended learning: Face-to-Face Driver, Rotation, Flex, Online Lab, Self-blend and Online           
Driver (Horn, Staker. 2011, p 4).  
 
 

Figure 5: Blended Learning 
 

2.5.1 Variations of Blended Learning 

Face-to-face Driver 

This model still has most of its emphasis on classroom teachings, and is also the most                
similar to traditional analogue teaching. For the majority of the class, face-to-face driver             
is the same as classroom teaching (Horn, Staker. 2011, p. 4). However, either exceptional              
or struggling learners can use additional content produced by the teacher in addition to              
either catch up or to keep challenging themselves (Dreambox, 2013).  

Flex 

When utilizing the flex model, the teacher will have created most of the learning              
content on an online platform. However, the students will be present in the classroom              
during class. This ensures that students can learn at their own pace while             
simultaneously having the teacher present for guidance and supervision (Friesen, 2012,           
p. 7)  

A la Carte 

A la Carte are labs strictly focused on using an online platform. The course requires               
attendance in the classroom and is supervised by non-instructional staff (Reading           
Horizons, 2015), but the class itself is performed through an online portal.  
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Self-Blend 

Selv-blend is solely performed online without any physical guidance from a teacher.            
This is typically taken as a supplement to a course.  

Online Driver 

The online driver model involves an online platform that the teacher utilizes to deliver              
the curricula. Learners will mainly work remotely. However, physical meetups are           
possible and sometimes required as part of the course.  
 

Rotation  

What distinguishes the rotational model is a fixed rotation between face-to-face           
interactions and working online (Horn, Staker. 2011, p. 4). There are five subcategories             
of the rotational model. They all embody the same principle, yet varies in their              
execution. These are Station Rotation , Lab Rotation , Individual Rotation , and          14 15 16

Flipped Classroom. (Staker, Horn. 2012, p. 10-13). 
 

2.5.2 Flipped Classroom 
Similar to the other subcategories of the rotation model, Flipped Classroom is set to a               
fixed schedule between physical meetups (typically in the classroom) and working           
online through a technological device elsewhere (typically a computer). The primary           
feature in flipped classroom is that the learning content is delivered, and often also              
instructed online. This allows the student to have a limited control over their own time               
and when to study, although the tasks are to be completed before a time limit, usually                
the next class meetup, where they will be prepared for the lecture and content the               
teacher will deliver. Kathleen Fulton developed a list of the advantages classes that             
utilized Flipped Classroom provided: (1) Students move at their own pace. (2) Doing             
“homework” in class gives teachers better insight into student difficulties and learning            
styles. (3) Teachers can customize and update the curriculum, and provide it to the              
students 24/7. (4) Students have access to multiple teachers’ expertise. (5) Teachers flip             

14 A fixed schedule that the requires the learners rotating between different stations. With this, teachers                
can group learners with similar strengths and weaknesses and tailor the content in order to achieve a                 
higher learning outcome (Doubet, 1016).  
15 Lab rotation is similar to the other rotation models. The key difference is that in Lab rotation, students                   
usually move outside of the classroom in order visit all stations.  
16Individual Rotation is similar to Station Rotation. The main difference is that the learner’s don’t               
necessarily go through all of the same stations, unlike station rotation.  
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professional development by watching each other’s videos and learning from each           
other. (6) Classroom time can be used more effectively and creatively. (7) Parents have a               
windows into the coursework. (8) Student achievement is increasing, so is interest and             
engagement in higher-level math. (9) Learning theory supports the new approaches.           
(10) The use of technology is flexible and appropriate for 21st century learning. (11)              
Last, but certainly not least is reason # 11: Students liked the flipped classroom!              
(Kathleen Fulton, 2012, p. 21 - 24). Clyde F. Herreid and Nancy A. Schiller surveyed 15                
000+ members members of the National Center for Case Study in Science. Here, they              
found that 200 case teachers used flipped classroom for several reasons, matching the             
benefits in the list above. Specifically, the most relevant benefits in this studies were: (8),               
(9), and (10). The list continued to point (11) the method “promotes thinking inside and               
outside of the classroom”, (12) students are more actively involved in the learning             
process and (13) they also really like it. However, in this study, they found that there                17

are two major challenges when flipping the classroom. Firstly, learners who do not read              
at home will meet up to the class unprepared and unable to participate in the active                
learning phase. The second challenge relates to that most students and teachers            
prefered utilizing videos for the homework. The problem was that often the teachers             
said they found it difficult to find videos suited for their lectures, and some of them                
would create the videos themselves using various different softwares. However, the           
quality of these videos were often poor, and it took a significant amount of time to                
create and upload them (Clyde F. Herreid and Nancy A. Schiller, 2013, p. 62-63).  

2.6 Video theory 
 

Without question, this generation truly is the media generation, devoting more than a             
quarter of each day to media. As media devices become increasingly portable, and as they               
spread even further through young people’s environments — from their schools, to their             
cars, to their pockets (e.g., cell phones with TV, audio, print, video gaming, and online               
capabilities) — media messages will become an even more ubiquitous presence in an             
already media-saturated world. Anything that takes up this much space in young            
people’s lives deserves our full attention 
 

Kaiser Family Foundation  
 

17 These additional benefits (11, 12 and 13) were not present in the article by Kathleen cited in this thesis.                    
It is possible that she has created another list with additional benefits, that the list in the cited article is                    
incomplete or that Clyde F. Herreid and Nancy A. Schiller combined their her points with their own.  
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Audio/Visual mediums has been used as a learning tool as early as World War II. With                
the advancements of technology, video as an educational tool has evolved from            
studying filmstrips to cable television to VCRs, DVDs to virtually any screen, in various              
formats delivered through numerous means (Emily Cruse, N.D., p. 1-2). Considering           
how accessible digital media has become, video as a learning medium is becoming             
increasingly relevant in higher education, and for many, heavily tied with flipped            
classroom (Jon Bergmann, Jerry Overmyer & Brett Wilie, 2013). According to Cognitive            
theory of Multimedia Learning, people have separate channels that processes visual           
and verbal material, and because of this processes more information by utilizing both of              
these channels simultaneously compared to solely utilizing one of them (Stephen D.            
Sorden, N.D., p. 2). However, these channels can only process a limited amount of              
information at a time, meaning that the videos must be thoughtfully developed in order              
to encourage student learning (Richard E. Mayer, 2014, p. 47). In 2013, assistant             
professor of Computer Science at the University of Rochester, Philip Guo, tried to             
measure how long the learner would be engaged while watching educational videos.            
As visualized by the graph below, the students’ interest had its peak after 6 minutes,               
but after that, it would gradually fall. He therefore concluded that the most beneficial              
video length would be no longer than six minutes (Philip Guo, 2013).  
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Figure: 6: Preliminary edX video engagement findings. 

 

2.7 Gestalt Theory 
Gestalt is a psychologically focused on cognitive behaviors, developed by Wertheimer,           
Koffka and Kohler, and has since then been adapted and utilized by various visual              
designers (Lisa Graham, 2008, p. 1). One of the most common aspects of Gestalt theory               
is that the whole is greater than the sum of its parts, meaning that human mind                
attempts to find harmony in chaos. For example, while we see all the different              
properties of a cat, such as its paws, head, ears and so on, our mind will bring these                  
together under the category “cat” (howdesign, 2015). This theory has five design            
principles that should be followed: Proximity, Similarity, Continuity, Closure and          
Figure/Ground. This thesis will focus on the two that were were utilized for             
Presentation B.  
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Proximity 

Proximity refers to the density of objects. When close enough, they will be perceived as               
a group. When they are too far apart, they will be perceived as separate. In order to                 
achieve proximity, certain visual objects must be closer to each other compared to other              
objects in the composition. In typography, proximity is created through the work of             
lines and density of text and objects (howdesign, 2015).  

Similarity 

Similarity is achieved when elements share similar shapes, sizes, color or are close in              
proximity. This will give the objects a relationship with each other, meaning they are              
more likely to be perceived as a group (howdesign, 2015, Lisa Graham, 2008, p. 9).  

2.9 Multiple choice 
The use of control questions in the form of multiple choice is something that has               
become a standard in many classrooms One of the strengths multiple choice offers the              
students, is the ability to locate and correct mistakes because of instantaneous feedback.             
There are two forms of quizzes. Formative and Summative . Formative quizzes’           18

primary purpose is to monitor student learning, providing feedback on what areas they             
need to focus on. These quizzes are normally low-stake, meaning that the students             
overall grade is not affected by the results (Eberly Center, N.D.). Studies have also              
shown that developing frequent memory retrieval exercises can increase learning          
outcome for students significantly (Keith B. Lyle and Nicole A. Crawford, 2011, p.             
96-97).  

The Testing Effect 

The Testing Effect is a finding that suggests that memory retrieval produces increased             
retention compared to repeatedly studying the same information (Henry L. Roediger III            
& Andrew C. Butler, 2011). This phenomenon has been reported as early as 1909, where               
Abbott, E.E. concluded in his master’s thesis that “recitation was far superior to             
readings in learning value” (Abbot E.E, 1909). In later years, numerous studies have             
been conducted, often reporting similar results (Henry L. Roediger & Andrew C.            
Butler, 2011, p. 20-21).  

18 Summative quizzes are created to evaluate the student, meaning that their grades are affected by the                 
results of the quiz.  
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3: Method 

3.1 Reliability and Validity 
When conducting research, there are two important factors one has to take into account,              
and those are validity and reliability. Reliability refers to how easily the test can be               
repeated on different subjects. If the same or similar studies can be performed with ease               
and yield the same responses, then the research is qualified to be considered reliable.              
Validity encompasses the credibility of a research. Are the test subjects representable            
and varied? Are there enough participants for the data gathered to be representable?             
Are the questions asked and conclusions drawn from the answers genuine? There are             
two different sub categories of validity. Inner validity, meaning that the data gathered is              
consistent with what theory suggests they should find (Dag Ingvar Jacobsen, 2015, p.             
228-236), and external validity, referring to external influences, such as the amount of             
testers utilized and whether these testers were representable compared to what they            19

were testing (Dag Ingvar Jacobsen, 2015, p. 238-239). 

3.3: Quantitative Method 
While the project outline and process is described in chapter one (see 1.4: The              
experiment), this section will describe how data was gathered, how the questions were             
formed, the pinnacles and obstacles of the utilized method, as well as what could have               
been done in order to strengthen the validity of this research. For this research, a               
quantitative method formed as a survey. One important thing to keep in mind is the               
chance for misinterpreting the responses. This will be further touched upon in chapter             
four (see the analysis of 4.4 Presentation B (in the videos section), but as the testers are                 
answering standardized forms, it is possible that was the developed created as a             
positive answer is interpreted as a negative answer for the tester. When the testers were               
asked to give a rating, the scale chosen was between one (unfavourable) and six              
(favourable). This was done in order for the students not to answer the middle number              20

, encouraging them to decide whether they have a more more positive or negative              
experience with the aspect of the product they are asked about. Additionally, very few              
neutral answers were available to them, meaning that they would either had to choose              
one positively or negatively loaded answer. The survey was distributed to the students             

19 Using a political survey with ten respondents results in low validity and can not be used to represent                   
what the people in general think about the political issue, for example.  
20 If, for example, the number scales ranged from one to seven, there is a possibility that many would pick                    
four, as it is neither favourable nor unfavourable.  
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through the internet. One the of the major flaws of internet surveys is an increased               
chance for dropouts. Likewise, people tend to delay responding to web-based surveys            
(Dag Ingvar Jacobsen, 2015, p. 280-281). As mentioned in the introduction to this             
chapter, the dropout rate was quite severe, ending the data collection with twenty three              
students, damaging the validity. Quantitative data collection  

3.2 Process 
Out of the total of ninety seven students participating in MAS130 (all of whom were               
given access to the questionnaire through fronter) , twenty three responded to the            21

survey. This means that that the validity of this research is severely limited. However,              
as the theory corresponds with the content of the answers received, the inner validity is               
slightly increased. It must be noted that the gathered data that is discussed in this thesis                
is not representative and further studies will have to be conducted in order to further               
test the hypotheses tailored in this thesis. The reliability of the data is relatively high, as                
it mostly focuses on comparing the different versions, both of which are available to              
both me and the professor of MAS130 as of 2017. While this specific test cannot be                
reproduced as easily, considering that it requires students to go through the different             
version simultaneously while the course progresses. This can be solved by conducting            
the research simultaneously with the next students taking the MAS130 course.           
However, similar tests can be conducted by requesting testers to only compare the             
versions to each other. This study was was developed and researched on a class where               
the teacher had very little experience or interest in the design or layout of his content. It                 
is also easy to assume that the general consumer will prefer a more planned and               
thought-out design of the presentations compared to what can feel like random design.             
The research doesn’t specifically target motivation itself, but rather what the users liked             
and which version they prefered. Furthermore, as gathering this data was a lengthy             
process, and the students were requested several times to take the survey, it is possible               
that some of the responses are. Because of this, it is important to take into account that                 
this research can suffer of a certain amount of contaminated data , as the students              22

could have responded negatively to either version out of frustration from being            
reminded numerous times to take the survey. Additionally, the as many of the             
responses to the survey arrived months after the curriculum was relevant to the             
students, it is also possible that the data received is imprecise, as students might have               
forgotten how their user experience with the different versions were. In order to further              
strengthening the validity of this research, more tests should be conducted. In order to              
measure whether motivation actually increases, one can for example use a control            

21 Fronter is the Learning Management System (LMS) that UIA uses as of 2017.  
22  
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group, each with either of the two versions, and log each individual time a unique user                
enters the presentation and the amount of time they spend there. 

4: Presentation, analysis of results and discussion  

4.1 Introduction 
This chapter will focus on the data that was gathered through the research and bring               
forth the key findings of the empirical data, and connect the results from the survey to                
the theories that were brought up in chapter two. The survey was conducted on              
students in who participated in Material Science and Engineering (MAS130) in 2017.            
The survey was handed out to every student who were enrolled in the class. 135               
students had access to the course through fronter, and ninety one of them took the exam                
for the course, and the survey was accessible between 22. December 2016 until 27.              
March 2017. The amount of respondents ended up as twenty three. The software used              
to gather, analyze and illustrate the data was Google Forms . This chapter will be              23

divided in several subchapters, all focusing on specific themes in the survey. First, the              
participants demographics will be introduced, and then a separate presentation of data            
on both Presentation A and B will be conducted, moving on to the students comparing               
them. Finally, the data will be analyzed and discussed categorically. The presentation            
and analysis will be separated in order to easier separate the numbers, as many of the                
responses can be explained using the same theory. The analysis will refer back to the               
presentation for more accurate numbers.  

 

  

23 Google Forms is a free survey software provided by Google that allows its users to create polls and                   
surveys, and the data gathered from the testers is automatically connected to a spreadsheet. 
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4.2 Demographics  
While this survey was not intended to look at gender differences, should be noted that               
out of the twenty three participants, 100% (23) were male, which was revealed after              
receiving the data. This survey will therefore have a skewed representation of the sexes              
and can not be used as any indication on similarities or differences men and women               
share for this particular subject.  
 
 

 
Figure 7: Age: A pie diagram visualizing the different ages of the participants 

 
 
Figure 7 displays the ages of the testers. None of the participants are old enough to be                 
considered a digital immigrant (Prensky, 2001). Because of this, a technological           
disconnect between the lecturer and the students is to be expected. Because of this, it is                24

more likely that the students will have a higher preference for the more digitally              
competent version. 

 

  

24 The lecturer was born in 1959, and would fall under Marc Prensky’s category as a digital immigrant.  
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4.3 Presentation A 
When asked about the the clarity of the design of Presentation A (developed by the               
professor in MAS130), the testers seemed to be generally dissatisfied with the layout             
choices made. 56.4% (13) rated the correlation between the learning content and the             
figures as confusing (meaning that they rated it 3/6 or below). 30.2% rated it as 2/6.                
However, 43.6% (10) of the students rated it in favourably, with only 4.3% (1) rated it                
the highest score (6/6).  
 
 

 
Figure 8: Visual clarity between figures and text  regarding Presentation A. 

 
 
Regarding the clarity provided by the images and figures, the testers generally collected             
rated them average in terms of understandability. 34.8% (8) rated the clarity as 3/6 and               
43,5% (10) rated it as 4/6. The testers also seemed to find the amount of text per slide to                   
be excessive with 65,2% (15) wanting less text per slide contra 34.8% (8) who could               
tolerate more information on the slides.  
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4.4 Presentation B 
The students were asked similar questions on their experience with both Presentation A             
and B. The responses were generally more favourable when questioned about their            
opinions on Presentation B. For example, when asked about the correlation between the             
learning content and the figures, the 39.1% (9) rated it as a 4/6. 34.8% (8) rated it as 5/6,                   
and 26.1% (6) rated it as favourably as 6/6. This means that none of the testers rated it as                   
3/6 or below. The testers were also questioned on how they experienced the general              
amount of information presented in the slides, and 69.6% (16) answered that the             
amount could have been increased. 30.4% (7) responded that they would prefer less.  
 
 

 
Figure 9: Visual clarity in Presentation B 

 
 
Additionally, as Presentation B used colour as a tool to differentiate between topics, the              
students were asked specifically if they found this use of colour to improve or decrease               
their experience with the presentations. The majority rated the use of colour positively,             
with 30.4% (7) rating it as 6/6 rated it as 26.1% (6) as 5/6 and 17.4% (4) as 4/6. However,                    
26.1% (6) scored it 3/6.  
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As Presentation B contained additional features (quizzes and videos) compared to           
Presentation A, the testers were asked specifically about their experience with said            
features. Their responses to the quizzes (present in chapter ten) was favourable, with             
95.7% (22) finding the quizzes to be a complementary addition to the presentation. The              
testers also responded positively the the frequency the quizzes would appear with            
65.2% (15) claiming they were satisfied by the amount. However, 34.8%(8) requested            
them to appear more frequently. Whether the testers found the quizzes to be a              
competent tool for validating whether they had learned the content was also positively             
reviewed. 91.3% (20) scored it 4/6 or higher, leaving the remaining 8.7% (2) rating it 3/6.                
In spite of this 100% wanted quizzes to be featured in future presentations, with 13% (3)                
wanting “better questions” than those presented in chapter ten.  
 
 

 
Figure 10: Quizzes in future content 

 
 
The addition of videos were be generally accepted by the testers as well. They were               
asked whether they found the additions of videos to be positive or negative. 87% (20)               
scored the the videos between 4/6 and 6/6. The remaining 13% (3) scored it 3/6. Similar                
responses were collected on whether the videos had a positive impact on the students’              
comprehension of the subject content. The majority (87%) (20) did find the videos to              
help their comprehension by giving the 4/6 rating or higher. However, 13% (3) gave 3/6               
or below. The general response to the videos length was positive. 60.9% (14) believed              
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the length not to be excessive, answering that the videos could have longer durations.              
39.1% (9) did find the videos too long considering what they were presenting. It should               
be noted that the question regarding video length left the users with two responses.              
“Could be longer” and “Could be shorter”. The responses here are left up to              
interpretation, as one student did comment that they were frustrated by not being             
allowed to answer that the duration was good. 95.7% (22) acknowledged that they             
wanted videos to be featured in future presentations. The remaining 4.3% (1) prefered if              
videos were omitted. 
 

 

 
Figure 11: Video length 

 

4.5 Comparing Presentation A and Presentation B 
The testers were asked which version of the presentations they prefered for the three              
individual chapters. For all three chapters, the users overwhelmingly voted in favour of             
Presentation B. For chapter one, 87% (20), chapter ten, 91.3% (21) and chapter twelve,              
95.7% (22) expressed their preference for Presentation B. The remaining percentage for            
each of the questions prefered Presentation A. When asked generally if they would             
prefer future presentations (in other courses than MAS130), 95.7% (22) chose           
presentations similar to Presentation B. 82.6% (19) prefered if the lecturer in MAS130             
had used Presentation B in their classes, and 87% (20) wanted to use Presentation B               
when studying outside of the classroom. The testers were also questioned on whether             
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they prefered to use the same version for both lectures and reading outside of the               
classroom (for example being lectured in Presentation A and reading Presentation B at             
home). 73.9% (17) prefered the same version to be used regardless of environment,             
21.7% (5) prefered different versions depending on environment and 4.3% (1) did not             
care. The students were asked whether they prefered to be presented with all of the               
information on the slide immediately upon entering it, or whether they wanted to click              
in order to add more information to the slide (typically like a powerpoint slide). 56.5%               
(12) wanted all of the information to be displayed immediately and 43.5% (11) wanted              
the be presented with limited information, clicking in order to add more. They were              
also asked whether they prefered light coloured backgrounds (like Presentation A) with            
dark coloured text or the opposite (Like Presentation B). 52.2% (13) prefered the light              
coloured background with dark text, while 47.8% (11) prefered the dark coloured            
background with light coloured text. 

4.6 Analysis and Discussion 

4.6.1 Visual Design 

Correlation between figures and text 

 
Figure 12: Use of color in Presentation A (left) and Presentation B (right) 

 
Figure 12 displays the how colour was applied in the presentations. The figure in both               
version A and B have used colour to draw attention to the “α (ferritt)” and “Fe3C                
(Sementitt)”. However, what version B does differently, is employing Similarity          
(Geralt Theory) by repeating the colours when referencing the figure, making it            
easier for the learner to develop a connection between the figure and the body              
text (howdesign, 2015, Lisa Graham, 2008, p. 9). The effect of Similarity can be seen               
in the responses, considering that the students did have an easier time            
connecting the text and figures in Presentation B (see figure 8 and 9).  
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Use of Colour 
This use of Similarity in colours can also be observed in the chapter structure for               
Presentation B. For example, chapter one will have its text coloured red, and chapter              
two will use green in order for its text. The intention of this was to increase the visual                  
clarity, giving the learner aesthetic cues regarding change of topics. Titles, headlines,            
bread text and subsections were also colorized by using a lighter gradient of the chapter               
colour for each subsection. This was done in order for the user to easily notice the                
subsections affiliation  (howdesign, 2015, Lisa Graham, 2008, p. 9).  
 

 
Figure 13: Use of color in Presentation B 

 
 

Additionally, as visualised in Figure 13, Similarity was tool to increase the visual             
connection between symbols and their explanation (howdesign, 2015, Lisa Graham,          
2008, p. 9). However, as displayed in chapter 4.4, 26.1% (6) scored it unfavourably,              
grading it 3/6. There is a possibility that the amount of colours could be excessive for                
the tester, meaning that the layout ended up having too much visual noise. However, it               
should be noted that out of the six people who rated it 3/6, five of them (83.33% of the 6                    
who rated it negatively) prefered light backgrounds with dark text. This means that             
there is a possibility that the main reason they found the use of colour in Presentation B                 
to be more confusing than Presentation A might be rooted in their dislike for dark               
backgrounds with light-coloured text.  
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4.6.2 Quizzes 
 

 
Figure 14: Quizzes and learning 

 
As shown in chapter 4.4 and figure 10, quizzes were very well received by the testers,                
with 95,7% (22) stating that the quizzes complemented Presentation B. One of the             
reasons for this positivity could be that the quizzes offer immediate feedback. Taking             
into consideration that all of the students are digital natives, who normally prefer             
instant gratification compared to delayed responses (Prensky, 2001). Additionally, as          
displayed in figure 14, the students felt that they were more aware of what they were                
supposed have learned in the previous slides. While this thesis does not measure the              
effect of the quiz, but rather asking the testers on their personal opinions, it is difficult                
to know if that actually is the case. However, as mentioned in chapter 2.9, several               
studies do report similar results (Henry L. Roediger & Andrew C. Butler, 2011, p.              
20-21).  

4.6.3 Video 
87% (20) of the students found the videos to help them understand the subject content.               
This was expected, as the result correlates with what was Emily Cruse wrote in her               
article, that while the video format may appear as passive learning (Emily Cruse, N.D.,              
p. 3), it can promote high cognitive activity necessary for active learning, as it can               
utilize both the visual and verbal channels (Stephen D. Sorden, N.D., p. 2). Likewise, as               
suggested by Gardner’s Learning Intelligences, the learning method best suited for the            
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learner depends on the individual. Unlike a purely linguistic format (Presentation A),            
videos can make use of several other the intelligences, such aesthetics, audio and             
narration (Howard Gardner, N.D., p. 4). Additionally, taking into consideration what           
Edgar Dale illustrated in the Learning Cone of Experience (figure 3), audio/visual            
stimuli is more effective compared to both lectures and reading (Edgar Dale, 1946 p. 38).               
Considering the lengths of the two videos (68 and 120 seconds respectively), this             
coincides with Philip Guo’s research on optimal video length (Philip Guo, 2013). It             
should be noted that according to his study, six minutes was the optimal lengths for               
educational videos. This might be one of the reasons why 39.1% believed that the videos               
would benefit from a longer duration. The reasons for this is likely that the students               
either felt that information sacrificed in order to achieve the short video duration, or              
that the pace of the videos were suboptimal.  
 

4.6.4 Comparing the Presentation A and Presentation B 
When looking at the reception of both Presentation A and B, the testers were              
overwhelmingly in favour of Presentation B on every account. This was expected.            
While both Presentation A and B are variations of flipped classroom, presentation B             
took inspiration from connectivism, by using more than one medium to present the             
material (Siemens, 2013). One of these mediums were videos, which is often heavily             
associated with flipped classroom (Jon Bergmann, Jerry Overmyer & Brett Wilie, 2013).            
In addition to this, one of the fundamental differences between Presentation A and B              
was the amount of information contained per slide (see figure 12). Presentation A places              
a significantly higher cognitive load on the students (Carl Wieman, 2009), compared to             
B, which the same amount of information over several slides. Additionally, as            
Presentation B contained numerous unique mediums, such as text, videos and quizzes,            
there is a chance that the students cognitive load was further reduced due to the               
variation it offered.  
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5: Summary and Conclusions 

5.1 Introduction 
The take-home message for instructors is that, to maximize student engagement, they            
should work with instructional designers and video producers to break up their lectures             
into small, bite-sized pieces. 
 

(Philip Guo, 2013) 
 
This survey only included students from 3D CAD and Material science at Universitetet i              
Agder (2016). The results and data in this research may not be representative for the               
general student. Additionally, as approximately 31,05% of the students in the class            
completed the survey, the data may not represent the opinions and experience of the              
overall class. As they were tested in an uncontrolled environment, it is also possible that               
unforeseen complications (such as technical difficulties, misunderstandings or other         
factors) altered their experience. Both producing the resource and gathering the data            
were lengthy processes. 
 

5.2 Summary and Conclusions 
This section will summarize and conclude the findings obtained during this experiment,            
as well as try to answer the research questions developed for this thesis. As this               
research was only conducted on a small section of the desired user base, one must take                
into account that the data retrieved in this study is not representable, and further              
research in this field should therefore be conducted. In spite of this, the testers that did                
respond to the survey were part of the audience this specific research was intended for.  
 

5.2.1 Research Questions and Hypothesis 
The first research question for this thesis was as follows: Will an increased focus on visual                
design create any positive feedback from the students? As the data from the survey shows,               
the visual aspects of Presentation B did leave a positive impression on the testers. All of                
the questions related to design were rated in favour of Presentation B, which means that               
the design was appreciated by the learners.  
 

36 



 
 
 

The second research question: Will variation, such as the use of presentations, quizzes and              
videos be preferable to students compared to traditional presentations? While the testers            
weren’t specifically asked whether they wanted more variation of mediums in future            
content, 100% (23/23) of the participants said they wanted quizzes in future            
presentations, and 95,7% (22/23) wanted videos. This is a clear indication that            
presenting the learning content through various means leaves a positive impression on            
the learner.  
 
The third research question: Does previous studies give any indication on how design and              
variation affects the learner? This has been brought up in the introduction and theory              
chapters. The very basis of Connectivism is to use numerous mediums in order to              
obtain information, and according to Siemens, is the only learning theory that prepares             
the student for the modern age (George Siemens, 2013). In addition to this, one of the                
seven survival skills in 21st century skills are “digital literacy”, which requires the             
learner to comprehend and utilize different digital mediums. The foundation of           
blended learning relies on utilizing various mediums for the same subjects, and Clyde             
F. Herreid and Nancy A. Schiller found out that practicing flipped classroom, students             
became more involved in the learning process (Clyde F. Herreid and Nancy A. Schiller,              
2013, p. 62-63). Philip Guo has explained how the video medium should be handled              
(Philip Guo, 2013), and Quizzes have also been shown to be an effective method to               
increase learning outcome because of the testing effect (Henry L. Roediger & Andrew C.              
Butler, 2011, p. 20-21). Gestalt Theory also goes to explain how visual design can              
enhance the user experience. Looking back at both chapter one and two, it becomes              
clear that a lot of literature already exists on this subject, and very little of it speaks in                  
favour of both design. However, many of these theories do indicate that one has to be                
careful when adding new mediums to a learning course. Adding a medium without             
utilizing the strengths it offers can just harm the experience rather than enhance.  
 
These three research questions all feed into the hypothesis, which was Improved design             
and variation in educational content will improve student motivation.. While motivation in            
itself wasn’t targeted in the survey, judging by the responses, the data does suggest that               
Presentation B would likely lead to increased motivation for the learner. Also,            
considering that 95,6% (22) of the testers answered that they would prefer future             
presentations in their courses to be similar to Presentation B, one can conclude that this               
version was successful. All of the data gathered in this research suggests that             
Presentation B presented the testers something they wanted in a learning resource.  
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5.3 Future Research 
As mentioned above, especially the time limitation was something that hindered           
Presentation B to become what it was originally envisioned to be. Creating these             
resources is a lengthy process, and some of the features can increase the development              
time exponentially. To further expand upon variation, interactive experiences should be           
top priority in order to try to increase student engagement, furthering them as active              
learners. The survey itself would benefit greatly from a larger pool of testers, and it               
could prove valuable to have the testers in a controlled environment in order to observe               
them and what they like/dislike, or if there are any technical difficulties that hinders              
their process. In addition to this, post test interviews and other qualitative research             
methods would be beneficial in order to get specific and precise feedback. In spite of               
this, from that data gathered, and the amount of positive feedback regarding            
Presentation B, it is safe to conclude that design and variation has a positive impact on                
the the learner, and hopefully, teachers in the future will put a higher emphasis on these                
aspects.  
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