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Abstract 

The purpose of this paper was to analyse how the ISLE method and the TV-show the 

Mythbusters correspond to one another, to the Swedish upper secondary physics curriculum and 

Popper’s philosophy about research methods. 

The study aims to respond to the following research questions:  

1.       How do the structures of the Mythbusters and ISLE relate to one another? 

2.       What are the possibilities and potential benefits and drawbacks of implementing 

ISLE with a Mythbusters approach in physics education? 

3.       To what extent do the Mythbusters and ISLE approaches present natural science 

practices that are in line with Popper’s view of the nature of science?  

The paper shows that the structures of the Mythbusters and ISLE approaches to teaching and 

problem solving relate via their focus upon scientific methods. Both give, to some degree, the 

people that interact with them confidence and tools to be able to analyse events they observe. 

The analysis found some isolated parts of correspondence between the Mythbusters and 

Popper’s view of nature and science. ISLE, however, is pervaded by  Popper’s ideas of scientific 

methods, where the main assumption is that you cannot prove anything, you may only try to 

falsify it and thereby give the hypothesis a higher corroboration.  

Even though the creator of ISLE motivates the reasoning of choosing the falsification and 

corroboration as main ingredients in a way that differs from Popper’s arguments, its essence of 

the concepts is still there. 

If an instructor were to include the Mythbusters, with for example using myths that the show 

treated as an hypothesis, when implementing ISLE in a physics education course, the course 

would correspond quite well will Karl Popper’s idea of falsification and corroboration. It is also 

given an implication that the students perform better when the TV-show is used as tool to learn 

about scientific methods. The inclusion of Mythbusters as a resource for learning can serve as a 

bridge between popular culture, everyday phenomena and school physics, which can potentially 

have a positive impact on student motivation. 
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Introduction 

This paper is written as a project so that I may graduate to be an upper secondary school teacher 

in physics and mathematics, with physics as my main subject. This is the second paper that I have 

written, the first was for my bachelor’s degree in physics. To be able to graduate from the 

teacher’s program, two projects, of 15.0 credit each, are required, where a t least one of them 

concerns physics education, physics being my main subject. The paper is written in collaboration 

with the physics education research group at Uppsala University. The project has been conducted 

with Jesper Haglund as my advisor. 

As a student on the upper secondary school teacher education programme, I have looked at the 

website of the Swedish national agency for education, skolverket.se, several times and read about 

what the subject physics contains in the curriculum (Skolverket n.d.).  The first thing the website 

states is the overall picture for the subject, they describe the aim of the subject and what kind of 

basis upper secondary school physics should give the students. The table of what students should 

learn from the subject is dominated by the scientific methods. They should learn how to analyse, 

reflect, consider the choice of strategy of methods, plan, conduct, communicate and review the 

content in the physics course, to name a few. 

Looking further down the webpage there are descriptions of the different physics courses and 

their core content. It is written what content the course should treat and what the students are 

supposed to learn within the different courses. The physical concepts are dominating the core 

content. For example, in the first course, Fysik 1, there are five items containing concepts within 

movement and forces that are quite specific as well as 13 other specific items. These physics 

concepts are easy to grasp for a new physics teacher. However eight items on the nature, working 

methods, and mathematical methods of physics are not as clear. The reason may be that students 

who study to become teachers typically do not explicitly get address the teaching of those eight 

items. They give a whole different picture of what the students should learn than what the 

overarching aim of the subject is. The high school courses’ core content is mainly structured 

around physics concepts, while the description of physics as a subject is focused upon scientific 

methods. When a teacher is giving the course, it must cater to all the physics content goals that 

are stated in the curriculum, and at the same time also be in line with the aim of the subject as a 

whole, thus the methodological goals.  

In summary, even though the physics concepts dominate the curriculum’s core content, the 

curriculum also specifies working methods that students should be familiar with. As a student, 

soon to be graduating as a teacher, I find the scientific methods of the core content to be the 

hardest part to adapt and fit in upper secondary teaching. Even when I have been taking the 

courses where the students go out to schools to practise teaching with a working teacher I have 

experienced that the scientific method part is not a priority to the teaching. It might feel like the 

scientific method part is the hardest to apply in the classroom since it is not focused upon in the 

physics teacher’s education. The main focus when studying physics, in the physics teacher 

program, is to learn the concepts or rather mathematical methods on how to solve standard 
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physics problems. We were given some courses in physics education, but they never focused 

upon how to teach students about scientific methods. It could be that the course treated scientific 

method, but it was then only taught in a theoretical and not in a practical way. 

During one of the courses I took during my education at Uppsala University, I came across the 

Investigative Science Learning Environment, ISLE when we discussed one of Etkina’s papers 

(Etkina, 2015). The ISLE method is intended to engage students in physics in a way that mirrors 

professional physicists’ work. Thus, ISLE could be a candidate approach to help teachers in 

Sweden address some of the items listed in the curriculum (Skolverket, n.d.): 

• The characteristics of a scientific problem. 

• How models and theories provide simplifications of reality, and can be changed over 

time. 

• The importance of experimental work in testing, re-testing and revising hypotheses, 

theories and models. 

• Planning and implementation of experimental investigations and observations, and 

formulating and testing hypotheses in connection with this.  

• Assessing results and conclusions by analysing choice of methods, work processes and 

sources of error. 

If this is the case, then the ISLE method could be of tremendous help for the physics teachers in 

Sweden. 

I chose to include the TV show the Mythbusters in this paper because when I interact with other 

students, that are studying to be teachers in other subjects, a lot of them say the same thing: 

physics is boring. As a response to such a perception of physics as a subject, my attempt at 

making it more entertaining is to introduce the show Mythbusters as a resource for learning. I 

wish to investigate if the TV-show is a good resource and how well it corresponds with the ISLE 

method. 

I chose this project to broaden my knowledge on how I may develop in my role as a teacher in a 

more practical way, in hope to become a better teacher. 
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Earlier Research 

The Mythbusters 

The Mythbusters was a television show that started January 2003, and was led by Jamie Hyneman 

and Adam Savage. Adam and Jamie were the original co-hosts of the show. According to the 

intro of the show they had had more than 30 years’ experience with special effects. The idea of 

the show was to investigate different myths. Although the main purpose of the show was to be 

entertaining it also gave the audience a glimpse of the science and engineering culture (Zavrel, 

2011, 2016). In short, they would start the show by introducing a myth, then they would continue 

with creating different experiments and predictions of outcomes of the experiments. In the end, 

they would present if the myth was busted, plausible or confirmed. The Mythbusters hosts often 

broke the fourth wall, the invisible wall between the audience and actors, as if they were waiting 

for an answer or a question from the viewers. When they did that they also assumed a question 

the audience had and answered it. In addition to the breaking of the fourth wall the myth busting 

team also received a lot of mail from viewers who had opinions about how they conducted 

experiments. Zavrel (2016) identifies this as active learning. The hosts often used a language that 

they thought that the viewers would understand. If they did use unusual or difficult words that 

some people might not know they would elaborate on them. Throughout the show the audience 

would see multiple repetitions, sometimes with a historical anecdote, on what they have been 

doing and what goal they had with each experiment: To put the myth to the test. The cast were 

theatrical and entertaining. They had a well-developed way of capturing the audience's attention 

and with the available production’s assets it was easy for them to do so. For example when they 

blew up a cement truck. The tested myths relate to physical phenomena, which gives an 

opportunity for viewers to grasp the underlying physics, although there may be an issue with 

some viewers only remembering spectacular events, such as explosions, and not the underlying 

explanations. The show makes it apparent that the hosts are enjoying their work and enjoy 

proving themselves wrong. According to Zavrel (2016) Mythbusters was a good show where the 

youth were given an opportunity to create an interest in physics. He points out that the use of 

film clips is a good tool that should be exploited to make students interested in science. When the 

children are watching clips from the Mythbusters they will not only be given an opportunity to 

develop an interest towards science, but they will also learn scientific principles, physics concepts 

as well as be exposed to the science and engineering culture.  

 

The Mythbusters Cycle 

When reviewing the texts from Madsen (2011) and Zavrel & Sharpsteen (2016), I could identify 

that the show Mythbusters used a cycle when they tested a myth. By analysing those two papers, 

a short summary of the Mythbusters cycle and a short description of the steps could be 

identified. Madsen (2011) describes how he created a lab centered course, that is aimed for non-

science college students, influenced by the Mythbusters. He also discusses what obstacles he, the 



7 
 

students, and the course came across. Zavrel & Sharpsteen (2016) point out the benefits of how 

the Mythbusters show introduces science and engineering culture to its audience. According to 

them, it is not common for people to be exposed to it.  

Presenting the myth: 

At the beginning of a cycle, or the show, they would present a myth together with its historical 

origin (Madsen, 2011). 

Modeling the myth: 

The Mythbusters team would form a hypothesis and determine the conditions for testing the 

myth. They conclude what is interesting, necessary to test and what parts are important to make 

the myth valid (Madsen, 2011). 

Creating the experiment: 

Adam and Jamie had a large workshop where they could make the experiments from scratch. By 

doing so they could craft the lab-equipment to their liking. In the show, the importance of 

noticing and trying to eliminate other factors that might influence the result was stressed. For 

example, when they tested if it was more fuel efficient to drive a car with underinflated tires, then 

they pointed out that they must drive on the same route with the same speed and the mass of the 

car should not change, (Zavrel & Sharpsteen, 2016). 

Presents predictions: 

Before the team conducted an experiment they would make a prediction on what the outcome 

should be if they were to confirm or bust the myth, (Zavrel & Sharpsteen. 2016). 

Small scale: 

There was often a small-scale test before they made a large-scale experiment. It was shown why it 

was important by having the hosts experimenting in small scale where they could look at the 

technical concerns that may occur (Zavrel & Sharpsteen, 2016).  

The importance of being able to repeat the experiment: 

The Mythbusters point out that if you or others cannot repeat it, then it is not science. The 

experiment should not have been an isolated incident (Zavrel & Sharpsteen, 2016). 

Interpretation of results: 

In the Mythbusters show they would call the myth: “busted... for now”, if they knew that the 

theory would say otherwise. When testing a myth, the team stresses that the testing of the myth 

and the interpretation of the result should be objective and not subjective. For example, when 

they tested the myth whether square wheels may give a smooth ride, they put a vibration sensor 

and matched it to their subjective feeling, (Zavrel & Sharpsteen, 2016). 
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Call the myth; Busted, plausible or confirmed: 

At the end of the show they would summarize the experience of testing the myth. After the 

motivation, the Mythbusters would call the myth; busted, plausible or confirmed.  

 

The Mythbusters a Classroom Situation 

I am going to briefly summarize two different examples where Mythbusters has been used to 

teach students. One is within a psychology research method course where students watched 

episodes or some part of an episode so that they could relate to or/and get a better 

understanding about different concepts. The other example that will be described is when the 

methods from the Mythbusters show were used in a lab-centred physics course for non-science 

students. 

According to Burkley & Burkley (2009), method courses in psychology have had a problem with 

making the material used in the course interesting. Students often think the material is dry and as 

a result the teachers try to make it more meaningful, without realising or knowing the benefits of 

film clips. During the course, they showed four film clips taken from the show that highlighted 

different key concepts connected to the psychology research method course, see Burkley & 

Burkley (2009). After watching the clip, students received a handout that they were to fill out. 

The questions on the handout were course related. The students appreciated the new influence of 

course material which they thought helped them apply their knowledge to real world problems. 

But the instructors found it more important that the result of the exam showed that the students 

performed better when they answered on Mythbusters related questions. When used as a 

complement in the psychology course the Mythbusters made the course more enjoyable, 

informative and helped the students to perform better (Burkley & Burkley 2009).  

The other course that was influenced by Mythbusters was a lab-centred physics course for non-

science students. The influence from Mythbusters, in this case, was the myth they were to test. 

Instead of using the traditional hypothesis the instructor used myths that could be more engaging 

for the students. The myths might be something the students themselves believe in or they may 

have heard about it beforehand. The myths can also be more of a real world problem than 

classical hypothesis. The creator of the course wanted the students to practice how to do science. 

The students were to explore myths or scientific questions. At the start of the semester the 

course was more of a “cookbook-lab”, or what Domin (1999) would have called an Expository 

Instruction. The course ended with the exercise where the students were to find their own myth 

and test it all by themselves. After the first semester, it was shown that the students had not 

learned the concepts involving the myth nor did they learn the process of science. During the 

second semester, the instructor gave the students homework, relating to both conceptual and 

quantitative problems. This was tested once every week with quizzes. The students were also 

given literature on the process of science which was discussed afterward in class. The instructor 

graded the students from the result of the quizzes, homework, participation and their video 
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report. After the small failure of the first semester the students had now a better understanding 

of basics physics concepts and they learned a lot more about the process of science, which was 

the main goal of the course. Other than that, the students performed well and the feedback the 

teacher got from the students was overwhelmingly positive. Especially the myth busting part. 

They enjoyed the investigative roll when they interacted with real world problems. (Madsen 

2011). 

In both examples, the part of the Mythbuster influence had been entertaining and a connection 

to the real world. It was also given in combination with other course material.  

 

Science and Engineering Culture 

The Mythbusters does not just contribute with entertainment and a connection to the real world, 

it is also, according to Zavrel (2011), a gateway to the science and engineering (S&E) culture for 

the students. 

Even though the research about the myth has been done before they record the show it is 

highlighted how the hosts have discussions about the concepts, both among themselves and 

other experts in the field. This could have been done behind the scenes but it is a thing they want 

to show. No matter how much experience you have, it is often good to interact with other 

people. By doing this they show that in the S&E culture you do interact both informally, when 

Adam and Jamie interact with each other, and formally, when the meet up with an expert. By 

doing this it is also shown that one may approach the same concept from different angles. That is 

made clear when Adam and Jamie have strong opinions (which might just be an act), on how 

they should conduct an experiment, and decide to make two different ones. 

Zavrel (2011) states that students do not have a proper understanding of what S&E entails. 

Students cannot distinguish between science and engineering, and the Mythbusters is a good tool 

for helping them in doing so. One example is when Adam tries to steer a shark by attaching 

electronic payloads on it. The science part is that sharks respond to magnetic fields and the 

engineering part is where he tries to steer or take control of the shark. The Mythbusters 

confronts ideas from scientists with great reputation and by doing so teaches that students should 

not trust someone based on their reputation but rather go on the evidence they present (Zavrel 

2011). 
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Investigative Science Learning Environment - ISLE 

After a long time working as a well appreciated physics teacher, after graduating from Moscow 

State Pedagogical University, Eugenia Etkina found herself wondering about what students 

actually learned during her class (Etkina, 2015). It started when she met a former student that 

graduated with high scores in physics. The student told her that he did not remember anything 

from the course except about X-rays, which he himself made a presentation about. This was the 

only area where he looked for knowledge on his own. This was a factor which made Etkina start 

to rethink her past work as a physics teacher and what students should learn. During a 

conversation with her principal he said that there is only a small percent of her students that were 

going to be professional physicists. Then she changed her perspective of what students should 

learn. They should learn how physicists work when they come up with ideas and evaluate them. It 

is more important that non-physicists understand how physicists think and are at some extension 

able to adapt that to their everyday life. Etkina then started with the development of ISLE 

(Etkina 2015). The overall intention with the ISLE, Investigative Science Learning Environment, 

instructional approach is to give students an opportunity to learn physics by working as a 

physicist. While doing that the students should be comfortable with using different methods to 

solve a problem, all this within a non-personal environment. Non-personal means that it is not 

important whether the student’s personal opinion is right or wrong. For example, when using 

ISLE, it is recommended that the students should come up with hypotheses which Etkina calls 

“crazy ideas”. By doing so it is not the student who is wrong but the hypothesis, or the “crazy 

idea”, that did not hold up, if it is later shown not to be correct. When using the ISLE cycle 

during a lab, the students practice designing their own experiments to test the “crazy ideas” and 

solve practical problems. Students are assessed for conceptual understanding, problem solving 

and their use of various scientific abilities (Etkina & van Heuvelen, 2007).  

The traditional flow in a physics classroom when investigating a new phenomenon is that the 

teacher tells what she/he is going to do and asks students for predictions. Then the teacher 

continues with conducting the experiment where students may see if they were right or wrong. 

 White and Gunstone (1992) describe this kind of teaching as Prediction - Observation - 

Explanation, POE. According to them, the POE procedure will help the students to practice 

their knowledge and thinking procedures. Etkina, Brookes and Van Heuvelen (2015) believe that 

the POE way of teaching has problems. When students observe something that does not match 

their predictions it is assumed that they should know that they must modify their intuition. It is 

also difficult to change a person’s idea when they have made up their mind. People tend to block 

out new information if their point of view is threatened. So instead of telling the students what 

kind of experiment will be conducted and letting students predict, the teacher should show them 

an observational experiment. The students may now try to explain what they are seeing.  

If the first type of education is used, then there’s a risk tha t the students might think that there is 

a real world and a physics classroom world, that are not related to one another. Some students 

think that a certain phenomenon only occurs when the teacher is conducting the experiment and 

that it would never happen in real life, as if the teacher was a magician (Etkina, Brookes & Van 

Heuvelen 2015). White and Gunstone (1992) gave the observation-explanation-prediction, OEP, 
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type of teaching, that ISLE uses, harsh critic. They thought that the type of teaching would only 

lead to students not thinking for themselves and only reproduce textbook knowledge. However, 

in contrast to some OEP approaches, ISLE, wherever possible, asks students for multiple 

possible explanations. The point is therefore not the correct explanation, but the process of 

arriving at the best available explanation. 

 

The ISLE Cycle 

The ISLE cycle consists of three main steps: 

1.   Students suggest an interesting phenomenon that they want to investigate.  

2.   Students conduct an observational experiment and try to come up with explanations about 

the phenomenon. 

3.   The students continue with designing testing experiments and making a prediction for the 

outcome of each testing experiment for each of the hypotheses. The hypotheses that do not hold 

up are then eliminated. Those explanations that passed are re-tested. 

As mentioned, Etkina, Brookes & Van Heuvelen (2015) point out that the ISLE method should 

be non-threatening to the students. The two key elements are calling hypotheses “crazy ideas” 

and the process of eliminating hypotheses and working with what Popper (1968) called 

corroboration. Telling students to come up with “crazy ideas” instead of explanations tends to 

make students less emotionally invested in the ideas themselves. If their explanation is shown to 

be wrong it is easier for them to revalue their conceptual understanding than if they were to be 

personally invested in the idea. The moment an idea that is emotionally attached to the student is 

proven wrong, the student tends to block that data that disproves it. 

 

Two Week Unit 

Etkina and van Heuvelen (2007) propose a way to make use of the ISLE cycle with a larger group 

of students in a two-week unit, where each week consists of two meetings with the student 

group. When they describe how a two-week unit may look like, they are narrowing down the 

possibilities for students to make an impact on what concept or observations the class should 

treat. This differs from the description of the ISLE philosophy and their overview of the ISLE-

cycle. It might be that this example of a two-week unit is directed to a large group of students 

and the more open sessions could be rarer than the narrow ones. It could also be that the open 

concept should stretch over a larger time span than two weeks.  
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In the first week, the students will observe different phenomena where it is easy for them to 

detect a pattern. It is important that the students are looking for patterns and not making 

predictions in this first part. After the students have conducted an observationa l experiment the 

teacher gathers “crazy ideas” that the students suggest as explanations, even though the ideas 

might be wrong. The students, or the teacher, if time is a significant constraint, then present 

multiple testing experiments, that can be used to investigate the phenomenon. The students 

should then make predictions of the outcome for each combination of the “crazy ideas” and 

testing experiments. After creating predictions, the students will either observe or perform the 

experiments. The students also work in groups solving multi representational problems and the 

groups evaluate each other's solutions. By doing this the students will be prepared for the lab 

cycle that starts the week after. 

The second week could start with a lecture where a demonstration of one experiment is 

performed and where the students observe and look for patterns. In a group of two or three, the 

students will produce explanations based on if or why they see patterns. Hopefully the students 

will come up with several explanations. The instructor, with the influence of the students, will 

then present testing experiments or let the students come up with their own, as the week before. 

It is good if there are multiple ways to test the same thing. By dividing the class in two big groups 

and letting them do two different experiments they may learn that different perspectives could be 

used when engaging in physics. The students will then make a prediction, knowing what kind of 

experiment they are going to conduct, for the different explanations/”crazy ideas” they have 

proposed. 

 

Purpose and Research Questions 

The purpose of this paper is to analyse how the ISLE and the Mythbusters methods correspond 

to one another, to the Swedish upper secondary physics curriculum and Popper’s philosophy  

about research methods.  

The paper gives a background on earlier research about these methods and a small glimpse of 

what is expected of an upper secondary school teacher in physics. I propose a way the ISLE 

method may contribute to the students’ learning. The paper will also give  a suggestion to how the 

ISLE method could be combined with the Mythbusters’ methods. Both of the methods of ISLE 

and the Mythbusters will be analysed as to what the similarities are and what connections they 

have to the science profession and physics education. 

 Sjøberg (2010) states that teachers should not just educate students with a method that science 

professionals use just because it is traditional, they should use a method because it benefits the 

students. This is a paper that discusses the situation when an instructor is planning to introduce 

ISLE to his or her students, or when she/he wants to get inspiration to modify the already well -
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defined instructional approach of ISLE. The modification in this case is combining the ISLE 

method with the TV show the Mythbusters.  

TV shows may be a part of students’ everyday life and might bring some interest, motivation and 

entertainment to the classroom. I will analyse the methods from the TV show and see to what 

degree it corresponds to the ISLE cycle and if it could have a place in the Swedish education 

system. Since the similarities will be analysed, it will be shown what parts of the ISLE method 

that could be changed or lost when bringing the Mythbusters along, as a resource, to educate 

students. 

The study aims to respond to the following research questions: 

1.    How do the structures of the Mythbusters and ISLE relate to one another? 

2.    What are the possibilities and potential benefits and drawbacks of implementing 

ISLE with a Mythbusters approach in physics education? 

3.    To what extent do the Mythbusters and ISLE approaches present natural science 

practices that are in line with Popper’s view of the nature of science?  

Methodology 

From the perspective of my research questions this project has been conducted as a lite rary 

study. The literature that has been considered was either found in Uppsala University’s library 

database, presented through the course “Learning and Teaching Awareness in Physics, 15.0 c” or 

recommended by my tutor. 

Upon reading the material, I tried to identify the essence of ISLE and the Mythbusters, what their 

main philosophy was and trying to identify a pattern of their work method. This was easier to 

find when I was working with the ISLE than with the Mythbusters, since the ISLE method is 

constructed and presented so that teachers could adopt the ISLE philosophy more easily. To 

process the Mythbusters I went through all the available research in the “ERIC - Education 

Resources Information Center (via EBSCO)” database that had a connection to the My thbusters. 

 

Analytical Framework 

The analytical framework was focused on two bigger areas; it was focused upon active learning 

and scientific methods. The active learning and the scientific methods are not well -described as a 

physics education tool in the curriculum, as for example the conceptual parts are. If the ISLE and 
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the Mythbusters have the active learning and the scientific method in common and they together 

seem to create a synergy, it could be worth trying to combine them and use the ISLE method 

influenced with the Mythbusters in the physics classroom. 

I analysed the dimensions of similarities and differences between ISLE and the Mythbusters, to 

see what distinguishes the two and what brought them together. When the analysis was done, a 

clearer picture of their potential to promote active learning and the learning about scientific 

methods were given. It became easier to see what parts of the two methods that could be kept 

due to the similarities or benefits for the students. It also gave a picture of what part should be 

removed or modified due to lack of synergies, or that it would not explicitly benefit the students.  

 

Active Learning 

A common and widespread method for teaching physics to students is the traditional way where 

the teacher stands in front of the class and holds a lecture. This method is used even though it is 

known that people have a hard time keeping focus on important information for more than 10 to 

15 minutes. Knight (2002) promotes the concept of active learning as a method when educating 

students. He proclaims that students who are taught physics via the active learning method get a 

better conceptual understanding than students who have only attended traditional lectures. 

Knight (2002, p. 48) lists five points that an active learning class should have. The class should 

involve the following characteristics: 

- Students spend much of class time actively engaged in doing/thinking/talking physics […].  

- Students interact with their peers. 

- Students receive immediate feedback on their work. 

- The instructor is more a facilitator, less a conveyor of knowledge. […] 

- Students take responsibility for their knowledge. […] 

Knight (2002) gives several examples of active learning activities teachers could adapt. Two of 

those examples are: Socratic Dialog Inducing Labs, SDI labs, and Microcomputer-Based Labs, 

MBLs. 

The SDI labs are constructed with simple physics activities where the students work with well -

designed questions which are easy to follow and contribute to a group discussion amongst the 
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students. The teacher’s role in this lab is to be a passive instructor, and the teacher should not 

answer the students’ questions but rather help the students by asking them leading questions.  

The MBLs are somewhat similar to SDI labs but more focused upon data processes. This activity 

contains student tasks such as predict, observe and explain, in that order. By doing this, the 

students will get into discussions, interactions and engagements with one and another, and with 

the physics concepts. “The arguments are often rough and prone to errors, but this is real 

learning taking place.” Knight (2002, 53). 

 

Scientific Methods 

Karl Popper 

Karl Popper was a philosopher of science that received great recognition in the 20th century. He 

was interested in the differences between different kinds of theories, especially the difference in 

how easy or rather possible it was to test parts of the theories. If a theory had many possible 

explanations the hypotheses could be tested in different ways and abilities to deduce 

consequences from the tests would become more apparent. If one branch of the theory was 

falsified the whole theory was disproven. A theory that has several branches that must be true 

and is testable is called a high-risk theory and would, in Popper’s eyes, be more scientific than a 

low-risk theory. Popper’s thought that if a theory was of high risk and still not disproven, the 

theory could be regarded as more scientific (Thornton, 2016). For example, the hypothesis that 

all birds can fly is a high-risk hypothesis. The hypothesis is falsified if one bird is found incapable 

of flying. Though, this hypothesis is easily falsified by observing the kiwis.  

Popper used the falsifiability, as his criterion, to distinguish between science and non-science. He 

said that it is easy to find test results that correspond with the theory. If a scientist wants to 

strengthen her/his theory to become more scientific with test results that correspond with the 

theory, then the results, from conducting an experiment, must come from severa l high-risk 

predictions to obtain a high corroboration (Thornton, 2016).  

Karl Popper was critical of Freud’s psychoanalytic theories. He thought that they belonged more 

among myths than among scientific theories. Popper categorised them as myths since the 

psychoanalytic theories were hard or impossible to disprove. Even though Popper used 

falsifiability to demarcate theories from science he never shut the theories out for good. A theory 

that had been proclaimed to be of the non-science nature could be, according to Popper, 

regarded as science if a method to test the theory was developed. This is relevant in cases where 

the advancement of technology contributed to the development of test equipment (Thornton, 

2016). 
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With Popper’s theories of scientific methods, a theory could never be confirmed, only disproven. 

The theory could however be more or less probable and receive a higher corroboration. A 

theory, with Popper’s view of scientific methods, could only be falsified or be replaced by 

another theory. 

 

Falsification and Corroboration 

Popper (1968) introduced the term corroboration. He describes it as a probability. Since a 

hypothesis cannot be proven, it may only get a positive degree of corroboration, or the status 

corroborated. The hypothesis will get that status if it holds up for tests. The tests will try to falsify 

the hypothesis. The more tests it sustains, the more probable it will be that the hypothesis is true, 

but it is impossible to name different degrees of corroboration only by counting the tests that 

shows that the hypothesis holds up. 

The following part that is presented, builds on Popper’s theories of falsification. The description 

of the term falsification treated in this paper is partly taken from Sjøberg (2010). The falsification 

idea is that new and more realistic hypotheses can rise from the old and less informed ideas. 

Following the falsification idea, nothing may be considered as the ultimate truth and may be 

disregarded if proven wrong. If a hypothesis is tested and shown to work, the hypothesis is not 

proven to be true in a way so that it cannot be changed later on. It only indicates that it is 

somewhat more plausible than before. When testing a hypothesis and showing that it is wrong, 

the whole hypothesis falls apart, even if it has been successful several times before, in different 

contexts. It makes falsification a powerful and useful tool in science (Sjøberg 2010).  

Sjøberg (2010) describes the two different parts of creating and testing a hypothesis. The first 

part is creative and almost artistic, while the second part, where the hypothesis is tested, is more 

well-constructed and systematic. Falsification is a method that is considered to be an important 

part of science because a hypothesis is stronger if it can be tested with different kinds of 

experiments. Some might even think that if a hypothesis cannot be falsified it is not a scientific 

hypothesis. This could be problematic. If a hypothesis is falsified, small changes in the hypothesis 

could be done to make the hypothesis difficult or impossible to falsify, an ad hoc hypothesis. For 

those who uses and have adapted the falsification method, they do not see a hypothesis that may 

not be falsified, as a scientific matter. 

To say that falsification is the backbone of the historical scientific work method is taking things 

too far, however. Sjøberg (2010) describes an example where the caloric theory was falsified but it 

kept being used for decades. It is also shown in history that some hypotheses may explain some 

parts of a concept but might be falsified when looking at other parts in the same concept. 

Newton’s models, for example, are not applicable when treating problems of the smallest of 

objects, then it is more fitting to use quantum mechanics, but may still be useful in the study of 

everyday objects and phenomena, and solving practical problems. 
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Findings 

This section begins with an analysis of the similarities and differences between ISLE and the 

Mythbusters. Both the ISLE and the Mythbusters are also going to be compared with Popper’s 

views of scientific methods, where falsification and corroboration are in focus. There will also be 

a comparison with Knight’s (2002) views on active learning.  

In the second part a suggestion will be given of how an ISLE unit that is inspired by the 

television show the Mythbusters could be planned and performed. 

The ISLE philosophy corresponds well to Popper’s ideas of what classifies as science and how 

scientific theories should develop. Even though it seems they use the approach for two different 

reasons, where Popper promotes it to make science narrower and serious and Etkina, Brookes, 

and Van Heuvelen (2015) use it to make a safer learning environment for the students. 

Disregarding the reasons why they use it, the ISLE cycle could be an education method that Karl 

Popper would stand behind. In the ISLE cycle the students are meant to come up with several 

“crazy ideas”, hypotheses, that could explain a physical phenomenon. From the “crazy ideas” the 

students are asked to come up with an experiment that will eliminate some of the ideas. Popper 

would be satisfied with the fact that the students are encouraged to learn how to create 

hypotheses that could be falsified, which means that the students try to eliminate the crazy ideas 

instead of proving them. This would, according to his theory, teach the students how real science 

work is conducted. In the ISLE cycle it is said that after the first elimination of hypotheses the 

remaining ones should sustain a couple of more tests. This would be another, according to 

Popper’s philosophy, great lesson for the students to learn that nothing can be proven in full, it 

can only get a higher probability to be true. With the ISLE cycle the students would continue to 

test their crazy ideas with different experiments and if the hypothesis still stands it would get a 

higher corroboration. It is clear that ISLE follow the similar ideas as Popper presented.  

When comparing ISLE with Knight (2002) and active learning, the one thing that can be properly 

analysed is the theory and philosophy behind the ISLE cycle. The reality of how it works in the 

classrooms is not considered here. How much of active learning the students will get is up to the 

teacher of the class to figure out. The description of the ISLE cycles philosophy indicates that 

there are a lot of room for active learning to take place, if the teachers wants to use the 

opportunities to engage students. ISLE method promotes peer to peer activities in classroom 

situations. The students are engaged with their learning of physics and they are given the space to 

practise their physics vocabulary. In the description of the ISLE cycles laboration it is given as an 

option that the instructor lets the students form their own experiment to test the different 

hypothesis. By looking at the ISLE method with Knight’s (2002) lens of active learning it is clear 

that a teacher that uses the ISLE instructional approach has many opportunities to construct a 

course that lets the students learn physics through active learning. 
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The Mythbusters do not give the impression that they followed Popper’s views in the same way 

the ISLE does. One factor of which this could be explained is that it was a tv show. The 

Mythbusters’ main purpose was to entertain their audience so that they would stay popular and 

would be able to continue the production. Even though the Mythbusters is discussed and 

compared with Popper in this paper, the show’s main purpose should be considered. A few 

modifications to the Mythbusters cycle would make it fit better with Popper’s philosophy. For 

example, the Mythbusters did claim from time to time that a myth was proven. If that part, where 

they said the myth was proven, were to be removed and they only claimed the myth busted or 

plausible it would be a better match with the falsification concept. The Mythbusters did have the 

tendency to press the myth further, especially when the myth contained explosions.  

A major purpose of using the ISLE method is to create a non-threatening learning environment 

for the students. Two key ingredients to that, within the ISLE cycle, is the framing of hypotheses 

as “crazy ideas” and the process of their elimination. When the ISLE cycle and the Mythbusters 

work method are compared with one another it is clear that the first two steps of the ISLE cycle 

are not a factor in the Mythbusters. This is important to reflect upon, if an physics teacher would 

consider including the Mythbusters in the teaching when having the ISLE cycle as a base. The 

generalization of explanation is a major part of ISLE, and will be replaced with a myth if the 

Mythbusters were to be an inspiration. The part when the students come up with “crazy ideas” 

could be replaced with a myth which could be a good supplement for a non-emotionally attached 

idea. By doing that replacement it would still be somewhat connected with the philosophy of 

ISLE even though an important element, also from the active learning perspective, were to be 

removed.  The other main element in the ISLE cycle is the elimination of hypotheses and 

considering those that survive the tests as still valid candidates. However, none of the potential 

hypotheses is ever called proven. At the end of a Mythbusters cycle they call a myth busted, 

plausible or confirmed. By combining the ISLE philosophy with the Mythbusters it would only 

be called busted or plausible, which would correspond with both ISLE and Popper’s ideas.  

The Mythbusters has the potential to make the audience intrigued and interested in the working 

process of physics and engineering. They take myths and put them to the test. These myths may 

be something that the students do believe or have heard of themselves and could give them a 

connection to “the real world”. That is, according to Etkina and van Heuvelen (2007), a difficult 

part to include in the ISLE cycle. So, if an instructor would combine ISLE with the Mythbusters 

it could be a benefit for the students to relate what they are learning to the “real world”.  

The Mythbusters inspired ISLE cycle would lose the first two steps of the ISLE cycle. It would 

lose “students suggest a phenomenon that needs to be investigated” and data gathering, finding 

patterns, and come up with multiple crazy explanations. This would be a big loss of the active 

learning that ISLE entails. Those two steps play a major part in the ISLE cycle to make the 

students think, be creative, and work like a physicist. The essence of the ISLE cycle might 

disappear if this is removed. If something is removed there is always something that may replace 

it. Now there is room to focus upon the assumption part where the pre-knowledge of the 

students may be in the focus. The instructor has an opportunity to reflect what the students have 

learnt during the first cycle. 
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If the instructor wants to teach physics with ISLE, then this kind of lesson could be a good 

introduction for the students, if they never experienced the concept of ISLE before. It would 

lead them into the mindset of eliminating hypothesis instead of proving them. The removed part, 

where the students come up with explanations, could be replaced with an element where the 

teacher gets time to investigate the students pre-knowledge. Since this combination of a well 

established pedagogical method and a TV-show does eliminate crucial parts of ISLE, it would 

only benefit as an introduction to ISLE and not as concept of a course. The teacher should 

eventually leave the Mythbusters behind and continue to teach physics with ISLE.  

 

How could an ISLE-unit, inspired by the Mythbusters look like? 

The first week of an ISLE unit, as it is proposed in Etkina and van Heuvelen (2007), does not 

need to be changed to fit the Mythbusters spirit. The students could work with solving multi -

representative problems and evaluating other groups’ solutions. One thing that could be added is 

presenting the myth that they are going to put to the test during the lab. It might be good for the 

students to know which myth they are going to test the following week. That may give them 

some motivation to learn as much as they can the first week. It is only the lab situation, in the 

second week, that will be affected by the Mythbusters spirit.  

The lab session, during week two, should start with introducing and presenting the myth, 

preferably with a historical background if possible, so that it might can possibly engage students 

who are not already engaged. It could also give them a perspective on why we learn that 

particular part of physics and put it in a real-world context. The class will discuss what the 

essence of the myth is. They must decide which part of the myth that needs to be tested and how 

the test should be performed. When the myth has been presented, the students with assistance 

from the teacher, should decide what kind of experiment they are going to use. To simulate the 

Mythbusters workshop, the teacher could give a couple of experiment tools as suggestions for the 

test and let the students choose from them. This can be done to narrow the options the students 

face when they are creating a testing experiment from scratch. When the experiment is decided 

upon, the students will continue with the predictions of the outcome of the experiment, 

assuming the trueness or falseness of the myth. After the students have conducted the 

experiment and analysed the result they will call the myth busted or plausible. If the instructor or 

the students want to take it one step closer to the Mythbusters spirit the whole lab session could 

be recorded and edited, as Madsen (2011) did. By doing that it may be easier for the students to 

watch and compare what the other groups did and if they got the same result. If the teacher has 

chosen a myth that the Mythbusters have treated they could watch the episode and compare the 

results from the show with the students’ results. Did they do anything different? Did they come 

to the same conclusion? 

Depending on what the students should practise and how much time may be spent on the unit, 

there are some things that could be added. The experiments could be done in two parts. First the 
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students could conduct it in a smaller scale and then move on to a larger afterwards. The whole 

experiment could also be retested or other testing experiments could be done if the outcome of 

the testing experiment matches the prediction. 

 

Discussion 

The first thing that ought to be discussed is what should be brought to a Mythbusters inspired 

classroom situation from the TV-show. The essential from the Mythbuster is the myth. The myth 

is the hypothesis that the teaching will work around. A myth could be taken from the show, made 

up by the teacher, or the students could find their own myths’ that will be tested. If the teacher 

choose to take a myth from the show, an opportunity will appear. An opportunity that let the 

students’ see what the hosts’ did on the Mythbusters. Not as an example of how  one should do it, 

but rather to give the students another view of a possible approach to the problem. An 

Mythbuster inspired session could also mean that the students watch clips’ from the TV-show, 

and accompany the viewing with discussion about the scientific methods, as in Burkley & Burkley 

(2009). It could also be, as described by Madsen (2011), a course that tests the myths by using 

them as hypothesis.  

In the case of having a ISLE lesson inspired with the Mythbusters it could be used by both. First 

the students could learn about scientific method and later put the myths to the test.  

One could aso ask why include Mythbusters in the first place? Is not the ISLE method enough to 

make a well-developed course? It probably is, however, I believe there is room for potential 

improvements. In particular, one can make ISLE more interesting motivating and entertaining 

for the students. In both the examples (Burkley & Burkley’s, 2009 and Madsen, 2011) where the 

Mythbusters had influenced the course the students found it was entertaining. The lessons in fact 

came across as entertaining, even though they lacked big explosions and other expensive 

classroom experiments. The TV-show was popular and made people interested in science. The 

audience could sit and watch the hosts talk about science and engineering for an hour and still 

wanting more (Zavrel, 2016). If we could get a part of that into an early stage of the physics 

education, it could potentially result in more students considering becoming scientists and/or 

engineers in the future. But before we get ahead of ourselves we must ask: Is the Mythbusters 

show still relevant as entertaining media? While this question is hard to answer in general, it 

seems to have been relevant for Burkley & Burkley (2009), Madsen (2011) and their students. 

However, Burkley & Burkley’s (2009) article is almost a decade old and times and popular taste 

can change rapidly. 

When Etkina met with the principal, he said that only a small percent of her students were going 

to become professional physicists. This in combination with the meeting with her former student 

made her reconsider what the physics education should teach. This leads to a common phrase at 

the university of Uppsala that I have met during my study: “Not everyone is going to become a 

physicist”. This to a large degree applies also to students at university. The people that attend the 
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course should learn the physics that they may use in their everyday life or rather: “they will forget 

the concepts. We had better teach them the methods on how scientists discover new things”. 

Those who says that most people that study physics will not become professional physicists do 

have a point. As I wrote last year for my bachelor degree, the percentage of students that finish 

the bachelor programme is about 20 percent (Ljunggren, 2016), at Uppsala university. Maybe the 

Mythbusters and ISLE method could contribute to an increase to student’s engagement to their 

physics education. 

The majority of the students that are studying physics at an upper secondary school level are not 

going to become professional physicists and it might be better that we should focus upon 

educating citizens instead of future scientists. If we were to educate the students as future citizens 

and redo the courses so they would fit that purpose, such courses would be better suited for the 

general population would help them distinguish between science and ad-hoc hypotheses. 

Wouldn’t everyone benefit from learning about the scientific methods in a democratic society? 

Especially now when it is easy to spread alternative facts in social media, where conspiracy 

theories and ad hoc hypotheses are flourishing, such as flat earth societies, anti -vacciners and 

religion. It could be of importance that the students are learning to master the scientific methods 

so that they know how to evaluate the information that they encounter in their everyday life.  

A matter that needs to be resolved in relation to such a course is the demarcation line between 

science and non-science. Sjøberg (2010) thinks that Popper is too strict in regard to this 

distinction as to what is supposed to count as science and what is not. Then again, are Popper’s 

ideas the most suitable to construct the physics around? If we use the falsification and 

corroboration as a criterion of how science should be defined, then there could be a distinct 

difference between ad hoc hypotheses and science. It would give the students a tool and a 

judgment to use when browsing their social media flow. It could help them distinguish between 

what is science and what is bogus. 

If Popper’s ideas of falsification and corroboration should be used as a judgment tool, it would 

lead to that some theories that are classified as science becoming classified as ad hoc hypotheses. 

Among others, psychology could be seen as a pseudo-science. 

The ISLE cycle will lose some of its steps when it is introduced with an inspiration from the 

television show the Mythbusters. This, in my opinion, can be beneficial when we first introduce 

the concept of ISLE to the students. Then the students have learned and have become more 

comfortable with ISLE, the course could transition to a ISLE fully, to become a pure ISLE-based 

course and leave the Mythbusters behind. So, the Mythbusters can serve be a resource and tool to 

introduce ISLE in a softer, more non-threatening way. What I mean by a softer start is that ISLE, 

despite aiming to be non-threatening puts quite a lot of pressure on the students to speak up and 

be creative in a way that is unfamiliar to them. So instead of them coming up with different 

hypotheses they can be given a myth that they are going to test. Another possible benefit with 

using the Mythbusters as an inspiration alongside with the ISLE method is that it gives the 

teacher some room to explore the students’ initial knowledge and understanding of a topic, 

during the process where the students are constructing hypotheses that could be tested. Some 
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students might never have heard of what a hypothesis is before they enter the course. Instead of 

presuming that they know what a hypothesis is and what role it has in the scientific model, the 

teacher may now introduce the concept to the students. 

This has been a literature study. The research I have used in this paper about the ISLE method 

has been dominated by papers written by the creators of ISLE. It is rather the philosophy of the 

ISLE method that has been analysed than the actual practice, that may differ from the 

philosophy. The reader should consider that when reading the paper. 

 

Conclusion 

The paper’s goal was to answer three research questions:  

1.       How do the structures of the Mythbusters and ISLE relate to one another? 

2.       What are the possibilities and potential benefits and drawbacks of implementing 

ISLE with a Mythbusters approach in physics education? 

3.       To what extent do the Mythbusters and ISLE approaches present natural science 

practices that are in line with Popper’s view of the nature of science?  

  

I will now give short and direct answers to those questions with motivations taken from the 

analysis and discussion. 

The structures of the Mythbusters and ISLE relate via their focus upon scientific methods. The 

hosts of the TV-show did often construct and present their ideas on how they were to test the 

myth and the equipment that they were going to use. It was important for them that the audience 

knew why they did what they did and how they did it. The ISLE philosophy is about that the 

students should learn to construct their own idea to test different hypotheses they themselves 

have proposed. It is about giving the students the confidence and tools to be able to analyse 

things they observe. 

  

The benefit of including characterized features from the Mythbusters when implementing ISLE 

in physics education seems to be that the students could find the education more interesting, 

motivating, and entertaining (Madsen 2011, and Burkley & Burkley 2009). It has also given an 
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implication of better test result when using the TV-show as tool for students to learn about 

scientific methods. If a teacher wants to apply the ISLE method in the course it would be a 

benefit since the ISLE philosophy is focuses extensively on learning the scientific method rather 

than just physics concepts. 

A potential drawback of using the Mythbusters could be that the students will not learn the 

physics concepts that will be necessary for passing the course. It has been presented in this paper 

that when basing the course on the Mythbusters it is needed to add extra content for the students 

to learn about the physics (Madsen, 2011). This is the case if the instructor is solely using the 

Mythbusters in class. My suggestion is it will be covered by the combination with the ISLE 

method. 

Another drawback would be that some elements of the ISLE cycle that contribute to student 

active learning are to be removed from the combined method. For example, the part when the 

students are supposed to be creative and present crazy ideas to explain a physical observation is 

removed and replaced with a myth. This will be removed whether or not the classroom situation 

is an ISLE based course inspired by the Mythbusters or an Mythbusters based inspired by ISLE. 

The myth part is essential for the Mythbusters. If the myth were to be removed it will be not 

have anything to do with the Mythbusters. Even in Burkley & Burkley (2009) the myth played a 

crucial role even though it was rather the scientific method that were in focus rather than the 

hypothesis. 

  

Finally, we look at the Mythbusters and ISLE respectively, in the light of Popper’s philosophy. If 

we consider the TV-show the Mythbusters and try to look at it and comparing it with Karl 

Popper’s view of nature of science, we can only find some isolated parts of the show that fi t his 

ideas. For example, in the TV-show they called their myths: busted, plausible, or proven. In 

Popper’s view, a hypothesis could never be proven, it could only receive a higher corroboration. 

The Mythbusters methods could, however, be modified to become a better fit into Popper’s 

philosophy of the nature of science. 

ISLE on the other hand could have been a learning method created with Karl Popper’s ideas as 

the main inspiration source. Even though Etkina motivates her reasoning of choosing the 

falsification and corroboration as main ingredients in a way that differs from Popper’s arguments, 

its essence of the concepts is still there. 
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