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ABSTRACT 

This qualitative research study reflects the observed and reported 

experiences of fourteen Honors-level Earth and Space Science students from a 

large urban high school who applied critical thinking skills to the evaluation of 

the popular media.  The students learned how to use and apply critical thinking 

skills in an effort to become critical evaluators of the popular media.  Filters and 

Leading Questions applied to examples of written and visual media prompted 

students to think, in a critical way, about the media they were using.  This study 

expresses the trials and errors of the implementation and application of critical 

skills to explore the popular media.  The results of this study indicated that 

students who learn how to think critically would become effective evaluators of 

the popular media.   
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RESEARCHER STANCE 

 My interest in critical thinking skills stems from my own questioning 

nature and search for truths.  I have always believed that it is our own independent 

responsibility to evaluate the information in our lives and give it meaning based 

on personal education and reflection.  In this age of information, it is imperative 

that we be educated about the opinions we make and the ideas we hold to be true.  

It is not important that we do not or can not know everything, but that we realize 

we do not know everything.  I believe it is the people who feel they know 

everything that too often get taken advantage of.  We must also take note of the 

old adage not to believe everything we see and hear.  In order for this to occur, we 

need to be critical thinkers, critical viewers, and critical readers.   

 This became an even more important issue for me when I became an 

educator.  As a ninth grade Earth and Space Science teacher, I am continually 

amazed at the perceptions many of my students hold about the world around 

them.  Furthermore, I am frustrated by their perceptions of the people who 

disseminate this information.  Most students are wary of trusting a used car 

salesman, but if the person is a scientist or a doctor, they often trust the person 

without any doubt.  It is imperative that students become the kind of thinkers who 

analyze all information, independent of the source.  They need to become aware 

that there are biases in the information that may have personal, financial, or 

political motives.   
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 I began thinking about ways to help my students with this life skill after a 

situation that occurred in my classroom.  On this particular day, one of my 

students arrived to class and promptly told me that the United States never 

actually landed a man on the moon.  I asked the student how he came to that 

conclusion, and the student reported that there had been a show on television the 

night before that proved we never landed on the moon.  This was brought to my 

attention a number of times that day, as it seemed a large number of my students 

saw the same show.  I was curious, to say the least, and fortunately for me one of 

my students had taped the program.  I took the tape home that night and watched 

it twice.  The program was called The Moon Landing Hoax, and had aired on the 

FOX network.  The show was very well done, very convincing, and very wrong.  

The program, which in it opening remarks claimed to be unbiased, showed about 

a dozen pieces of “evidence” that proved that human beings had never landed on 

the moon.   

 I decided to show some of the program to my classes so that we could 

have a discussion on this topic.  I asked the students who had already viewed the 

show to try to remain silent until everyone had a chance to see it.  What happened 

next absolutely astounded me.  After watching the tape, I asked my students how 

many of them believed we never landed on the moon, and all the students 

immediately raised their hands.  Each one of them had dismissed everything they 

had ever learned or thought about one of the greatest achievements in human 
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history, based on that single television show.  To the show’s credit, it was well 

produced, but I was still speechless at its effect.   

 I was left wondering how many people across the country had the same 

reaction and, more importantly, how I was going to fix the situation I had created 

in my classroom.  Fortunately, I came across Phil Platt’s website 

www.badastronomy.com, which refuted the information presented in the program 

with sound scientific arguments.  I had my students read the evidence presented 

on Platt’s website and had them compare and contrast the information.  

Thankfully, they were able to see the obvious errors in the television show and 

once again believed that the United States had in fact, landed Apollo astronauts on 

the moon.  The amazement then shifted to my students, as they wondered why 

they had been manipulated by the show.  I was left wondering how I could better 

educate and prepare my students so this would not happen to them again.   

 Since this situation occurred, I have witnessed many other times when my 

students have been mislead or confused by information in the popular media.  For 

example, as an Earth and Space Science teacher, I get a lot of questions regarding 

the accuracy of Hollywood’s use of science in movies.  I also witness a lot of bad 

science being used in television programs, commercials, and news programs.  

Books, magazines, and newspapers are also misleading to students both 

intentionally and unintentionally.  During a pilot study I conducted regarding this 

topic, I found that not only do students often lack critical thinking skills, but they 
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are many times unable to tell works of fiction from nonfiction.  In my pilot study, 

I asked if examples of popular media could be used to encourage students to think 

critically.  What I found in my small classroom sample was that most students do 

not have the skills or knowledge to think critically and as such did not perform 

well when asked to critically evaluate a work of science fiction.   

 I was further motivated by Dan Brown’s novel, The DaVinci Code, which 

spurred a worldwide debate as to the accuracy of the novel.  This was a perfect 

example of people’s lack of understanding regarding the difference between fact 

and fiction.  Dan Brown’s book was a work of historical fiction, yet many people 

reacted as if he had rewritten history.  On a positive note, however, the debate and 

dialog that resulted from this book was exactly the kind of conversation I wished 

my students to engage in.  It did not really matter who was right and who was 

wrong; what mattered was that people were doing research, thinking, and forming 

opinions on the topic.  These are the tools and skills I wish to teach my students 

so that they may become independent thinkers and problems solvers.  Through 

these techniques, my students will have the ability to develop rational opinions 

and defend them with supportive evidence.   

 These personal experiences and the inconclusive outcomes of my pilot 

study have led me to develop a new question that will provide positive results for 

my students.  My research question is: What will be the observed and reported 

experiences when students apply critical thinking skill to examples of popular 
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media?  Through this study, I wish to observe what will occur when I teach 

students critical thinking skills by asking them to apply what they have learned to 

examples of popular media.  One important shortcoming of my pilot study was 

that too many students did not know what it meant to think critically.  So, when 

asked to view or read something and evaluate it, my students struggled.  Through 

this action research, I want my students to become critical thinkers, critical 

viewers, and critical readers as I observe their ability to critique the portrayal of 

science in the popular media.   
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LITERATURE REVIEW 

Introduction 

The development of critical thinking skills in our students is one of the 

most important challenges facing educators today.  Furthermore, the dramatic 

effect the popular media plays in our students necessitates these critical thinking 

skills.  Critical thinking skills will give our students the ability to not only take in 

information, but also synthesize it and make meaning of it.  Defining what 

constitutes critical thinking is the first step in identifying and teaching critical 

thinking skills to our students.  Our students will need to be versed in media 

literacy, critical viewing, and critical literacy in order to cope with today’s media 

rich world.  Teachers also need an effective method of evaluating critical 

thinking, so that they can create an environment that perpetuates critical analysis 

of the world.  Using critical literacy and critical viewing skills, our students 

should be equipped to deal with the multitude of popular media sources.   

Critical Thinking 

Critical Thinking Definition 

 In order to conduct research on critical thinking it is important to define 

what critical thinking is.  This is extremely important with regard to critical 

thinking, because it exists within the paradox that many people have defined it, 

yet it is not easily or simply defined.   
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Lipman (2003) defines critical thinking as it pertains to three basic criteria.  

First, critical thinking must rely on some manner of criteria or judgments upon 

which we base our opinions.  Second, critical thinking must show the ability to 

self-correct.  This is a form of metacognition where the student thinks about 

his/her thinking.  Lastly, critical thinking must show signs of being sensitive to 

the context in which something is occurring.  This can be defined as making 

decisions and judgments based on the current environment.  

 A simpler definition held by many educational philosophers is that critical 

thinking has two basic components.  The first is that a student needs to use certain 

cognitive skills in order to think critically.  The second component is that the 

student is then able to apply these cognitive skills during situations that require 

them (Edman, Robey, & Bart, 2002).  With these two definitions we can begin to 

identify critical thinking.   

Teaching Critical Thinking Skills 

There is a tremendous need for educators to teach students how to think 

critically and develop these necessary life skills.  According to one student’s 

response to a survey conducted by Brem, “Real scientists do not have ulterior 

motives” (2000, p. 6).  This type of student opinion illustrates the need for 

educators to teach critical thinking skills.  In the same study, results showed that 

only 23% of students thought science was useful to test “experts’” credibility 

(Brem, 2000). 
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 Scaffolding can be an effective method for teaching critical thinking skills, 

according to Sharma and Hannafin (2002).  Scaffolding is the process by which a 

teacher slowly builds a student skill level, while simultaneously reducing the 

amount of teacher support.  Through this process, an educator can create self-

sufficient learners.  The study by Sharma and Hannafin discovered five main 

elements critical to scaffolding learners to be critical thinkers.  Student reflection 

about learning and thinking is the first element.  The second element necessary for 

shaping critical thinking skills is feedback from the teacher.  Authentic and 

unstructured activities are the third element that helps to ensure the students’ 

engagement in critical thinking.  Fourth is the students’ ability to recognize and 

adapt to their own individual learning styles.  The use of prior knowledge for 

guiding and refining thinking is the fifth element in scaffolding toward critical 

thinking (Sharma & Hannafin, 2002).   

 An excellent example of scaffolding students toward critical thinking 

comes from a sample unit presented by Owen, Silet, and Brown (1998).  Their 

plan starts with the students’ preconceived notions and experiences.  The plan 

stresses the need to move from simple to complex forms of media evaluation.  

Finally, it is critical that students’ viewing practices shift from passive to active.  

Through this progression of steps, students will develop critical media skills 

(Owen, Silet, & Brown, 1998).   
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A study by Maness outlines a three-step procedure for teaching critical 

thinking skills as they relate to media (2004).  Maness offers a framework for 

teaching critical media skills that asks teachers to listen, activate, and extend.  The 

first step is to listen to the students to gain insight into their prior knowledge and 

experience.  This first step also helps to alleviate many of the educator’s biases 

and assumptions about students’ understanding.  Second, the educator needs to 

activate students’ critical media skills by offering examples that will involve the 

students and help to give a clear purpose to the activity.  Lastly, is to extend the 

students’ critical thinking skills by teaching them media skills and helping them 

form connections between themselves and the world around them (Maness, 2004). 

Another aspect of teaching critical thinking is making students more 

empathetic and morally sensitive.  This moral sensitivity includes the capacities to 

identify and interpret different kinds of situations in an ethical framework (Tirri, 

1999).  Further, Tirri states that, “Moral sensitivity in learning includes awareness 

of moral dilemmas in the learning environment and capabilities to reflect on them 

with empathy and role-taking skills” (1999, p. 1).  This will allow students to 

evaluate scientific issues from an ethical and moral standpoint.  

Critical Literacy 

 Critical literacy is a student’s ability to read and interpret written works 

critically (Bean & Moni, 2003).  The skills that students need for learning in 

school should be ones that foster a continually inquiring human mind.  This 
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should include a student’s ability to relate and reassess the ideological working of 

a text, in such diverse applications as an advertisement or political initiative 

(Langford, 2001).   

 A recent study by Sadler, Chambers, and Zeidler (2002) pointed out some 

alarming statistics about critical literacy.  This study concluded that 80% of 

students were able to identify data in what they read, but less than 50% of the 

students could interpret or describe the data.  This study points to the need for 

educators to teach students to be more critically literate. 

 The use of young adult fiction is one method for increasing critical literacy 

and engaging students in critical thinking (Bean & Moni, 2003).  Students are 

often able to relate to the characters and the situations presented in this type of 

fiction.  This enables the teacher to engage the students in critical thinking and 

critical literacy.  Posing questions about the characters and the situations in the 

fictional book allows the teacher to scaffold up to role playing and more in depth, 

higher order thinking (Bean & Moni, 2003)  

Media Literacy 

 Having students write reflectively and analytically about media is one 

method for increasing student media literacy.  This is exemplified in a study by 

Goldthorpe, in which he compared two freshman classes’ ability to critically 

respond to a 30 second TV commercial (1993).  The first class was taught how to 

analyze and make inferences about images and text, and the second was not 
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taught these skills.  Goldthorpe then showed both classes the same TV 

commercial and had them write responses to prompts, such as, describing sex 

roles in detail, comparing male “heroes” and female “beauties”.  The first group 

of students who had the mini advertising class far outscored the second class 

(Goldthorpe, 1993).  This affirms the need for students to be guided toward 

thinking critically.   

It is also important that we recognize students’ familiarity with popular 

media gained through years of exposure.  Students are not just passive audiences; 

they are constantly connecting these media messages to their personal identities 

and social interactions (Maness, 2004).  With this knowledge, it is important that 

we do not disengage students by educating them against media; rather we need to 

educate them about media.  To this end, we must use students’ prior knowledge 

and experience in media literacy education. Furthermore, many students already 

possess some amount of media literacy; they are just unaware how to use it or 

how it will benefit them (Maness, 2004).   

The evaluation of media is an excellent method for developing media 

literacy.  Brooks describes one such method by turning students into critics and 

having them evaluate some of their favorite forms of media by their favorite 

artists (1998).  This method increases student motivation and engagement in 

learning critical thinking skills.  Through Brooks’ methods, students choose a 

type of media to critique, such as movies, TV, video games, and music, and 
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critique the media.  They role play a critic and respond to predetermined questions 

about the media they are evaluating.  The students present their evaluation to the 

rest of the class and give the product a “thumbs up” or “thumbs down” based on 

their observations (Brooks, 1998). 

Critical Viewing 

 Critical viewing is a student’s ability to watch and thoughtfully evaluate 

visual materials.  This skill is especially important when you consider that 

according to Semali (1995a), television is on in many American homes for more 

than seven hours a day.  She further reports that most people fail to recognize that 

their thoughts and opinions are shaped through the popular media.  Semali’s 

research suggests that the majority of teachers personally recognize the 

importance of critical viewing, but fail to instill this skill on their students 

(Semali, 1995b). 

 In order for our students to become critical viewers, we need to teach them 

some important skills.  Cates (1990) has a lot to say about identifying and 

interpreting biases in movies and television.  There are many ways in which 

filmmakers try to convey hidden messages to the viewer.  If students can become 

aware of these techniques, they can become better critical viewers.  These 

techniques included lighting, dialog, music, character selection, and camera angle.  

Once students have mastered the identification of these techniques, they are better 

able to spot them and interpret their meaning.  
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 A study by Zindovic-Vukadinovic shows a dramatic difference in 

students’ ability to read into the codes imbedded in television and motion picture 

media (1998).  In this study, 438 students, 14 years of age, were evaluated based 

on their ability to recognize visual and cultural codes in cinematic presentations.  

Zindovic-Vukadinovic states that, “the understanding of the motion-picture and 

TV pre-supposes the ability to read and understand both groups of codes” (1998, 

p. 134).  However, the study showed a greater tendency for students to understand 

and decode the cultural and social symbolism as opposed to the visual and special 

codes.  According to Zindovic-Vukaninovic, this could be a result of stereotypes 

reigning in their environment (1998).   

 A research study by Abelman and Gubbins clearly expresses the need for 

critical viewing skills (1999).  In this study, the use of television advisory ratings 

among parents of academically gifted and academically average students was 

compared.  The study found that gifted students watch less television than their 

classmates and are more likely to watch adult-oriented programs.  More alarming 

was that less than 35% of parents use a television rating system when deciding 

what their children watch.  Furthermore, the majority of parents using the rating 

system were the parents of the gifted students.  These parents were described as 

high mediators, and their children are the low to moderate television viewers.  

This means that the parents and children in most need of the television rating 

system, the academically average students, are the least likely to use the rating 
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system when selecting appropriate programs (Abelman & Gubbins, 1999).  This 

perceived lack of parental guidance, delineates the need for our students to 

receive school instruction to help them become independent critical thinkers.    

Assessing Critical Thinking 

 The assessment of critical thinking skills is equally as difficult as defining 

it.  First and foremost, in order to assess critical thinking you need to be able to 

operationally define it.  Edman (2002) tested one method, the Minnesota Test of 

Critical Thinking II (MTCTII), for validity in a research study.  The MTCTII is a 

test developed by the American Philosophical Association (APA) and consists of 

60 multiple-choice questions and 6 open-ended questions.  The study concluded 

that there was a high level of accuracy in the test’s ability to identify and evaluate 

critical thinking.  

 Rubrics are a simpler method for recognizing and evaluating critical 

thinking.  Although there are many alternative assessment techniques, such as 

journals and student projects, they are also particularly time intensive for the 

teacher.  Rubrics allow teachers to evaluate critical thinking and problem-solving 

skills in a quick and accurate manner.  The scoring criteria of a rubric gives 

students a very clear guide to the teacher’s expectations.  Furthermore, they offer 

an excellent form of feedback from the teacher, so that students may evaluate 

their answers and clarify their understandings.  Rubrics also allow the teacher to 
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easily chart change and development from one critical thinking activity to the next 

(Radford, Ramsey, & Deese, 1995).  

  Popular Media 

Type of Media  

According to Semali (1995b), students are more extensively exposed to 

popular media than ever before and are unequipped to deal with the messages and 

content.  We live in a media driven society that tells us everything we “need” to 

know, “what” to think, and “what we need.”  Semali claims, “Indeed the media, 

particularly, television has become the nations’ teacher of choice”  (1995a, p. 

207). Brem (2000) reported that between 60% and 70% of female students 

acquire knowledge about scientific concepts from the popular media.   

 More importantly, teachers and parents are not teaching students how to 

deal with this bombardment of information. Fortuna (2001) notes that 30% of 

parents and guardians fail to point out inappropriate programming.  Further, only 

16% of parents discuss commercial content with their children.  This is an 

alarming statistic that means we too often leave our students to fend for 

themselves when dealing with popular media.   

 On a positive note, media can be used to increase student motivation and 

bring education to life.  Owen, Silet, and Brown state, “Effective teachers have 

always been able to create a motivating connection between their subject matter 

and the students’ s world” (1998, p. 28). Greene (2003) recommends that at the 
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very least we should expose students to art in various forms.  She goes on to 

explain that movies and television, as a form of art, are capable of bringing 

historical events alive.  Further, these types of media can cause students to form 

an emotional connection with the material, which creates a much deeper 

educational experience (Greene, 2003). 

 Owen, Silet, and Brown offer a plan for teaching television that focuses on 

three basic principles (1998).  First is that we need to address students’ 

preconceived notion that television is just entertainment.  Secondly, students must 

change their viewing habits to become critical viewers.  Lastly, once they have 

developed these critical thinking skills, they will begin to understand the power 

and consequences television possesses (Owen, Silet, & Brown, 1998). 

Science Fiction  vs. Science Fact  and Science vs. Pseudoscience 

 Critical thinking skills give us the ability to differentiate between what is 

and what can be.  According to Langford, “We need to hone the skills necessary 

to differentiate between fact and fiction, examining extrinsic and intrinsic 

assumptions, remaining focused on the big picture while examining the specific” 

(2001, p. 19).  Fortuna (2001) conducted a survey that found that the majority of 

students could not differentiate between documentaries and docudramas.  

Students must first be able to determine what is purposely false before they begin 

to evaluate media for biases.  These statistics show that too many students do not 

have the ability to even begin the critical viewing process without proper training.   
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 Semali states that a picture taken by a photographer is not necessarily a 

window into reality (1995a).  The picture reflects much more than just the image 

captured; it is also a reflection of the photographer, the editor, and the viewer.  

Semali maintains that all media are construction; “The world-view, information 

and perspective created by both mass media messages and the school curriculum 

are primarlily a construction of reality rather than reality itself” (Semali, 1995a, p. 

3).  Thus, it is very important that our students be able to formulate their own 

reality based on their experience and knowledge gained through critical thinking 

skills.   

 An article by Morris describes a method for critically analyzing television 

programs through the use of written program logs (1989).  Students record 

observations about program content in a written log, much like a scientist 

recording observations of a particular situation.  Later the students evaluate their 

logs and rediscover what familiar programs really contain.  They become aware 

of elements that at first seemed insignificant and listen closely to each others’ 

observations.  Through this method Morris states, “A writer analyzing the sort of 

commercials that contain rapid simulation of scientific proof note that it ‘is ironic 

that people accept science but accept it from non-scientists’” (1989, p. 36).  These 

are the types of observations that are critical to help students gain the ability to 

determine if something is scientifically valid.    
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Summary 

 Teaching our students critical thinking skills should allow them to deal 

intelligently with the popular media. There are a number of methods available for 

teaching critical thinking, but it appears that we must scaffold our way to this 

goal.   Further, the students also need to be taught how to apply these skills 

toward examples of popular media.  Educators need to help students to develop 

the ability to watch and read media actively and recognize that media are not just 

entertainment.  Students must realize that the popular media have both cultural 

and social implications and consequences.   We must move our students from 

absorbers of media, to analytical critics of popular media, through the use of 

critical thinking skills.   
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METHODOLOGY 

Introduction 

 In order to understand the scope of this study, the environment in which it 

was implemented must be examined, as well as the participants who were 

involved.  An examination of the methods that were used to conduct this study is 

also critical to understanding how the research was conducted.  A description of 

how data were obtained and reviewed is also imperative to the delineation of my 

research study.   

Setting 

 This study was conducted within the context of an Earth and Space 

Science curriculum.  Specifically, the content being studied during the research 

period was meteorology and climatology.  All materials and activities that were 

part of this study were integral parts of this curriculum in which all students 

participated.   

 This study was conducted in a large high school, approximately 3,000 

students, located in an urban area.  The study was carried out in a traditional 

science classroom that has both student desks and lab tables.  Each of the six lab 

tables has a computer with Internet access.  Students participated in a variety of 

activities, and both individual and cooperative work was used in this study.  
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Participants 

 The participants of this study were 14 ninth grade Honor level Earth and 

Space Science students (8 female and 6 male), and the participants were between 

15 and 16 years of age.  The students come from a wide range of ethnic groups 

and were equally as diverse with regard to their socio-economic status.  The 

students that attend this high school come from inner city, suburban, and rural 

environments.  

Procedures 

Getting Started 

 My students began the year with an introduction to the scientific method. 

A working knowledge of the scientific method would be important when 

assessing examples of popular media for their scientific merit.  This eventually 

led them into the process of designing their honors project, which was an 

independent scientific experiment that each student conducted (see Appendix A).  

The scientific method and their experiment were an integral part of developing 

each student’s critical thinking skills.   

 As I began my research study, each student took a survey (see Appendix 

B) to determine what their current knowledge base was concerning critical 

thinking.  This survey was followed by two class periods of discussion about 

critical thinking.  During the first period, we discussed what thinking critically 

was and outlined the major components of critical thinking.  During the second 
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class period, we outlined the steps of how to think critically and had a class 

discussion that involved some examples.  During this time we had a discussion 

about the differences between .com, .org, .edu, and .gov.  We discussed who 

creates these different types of websites and what that tells us about the validity of 

the website.  We also discussed motivations that affect scientists and their 

research.  We talked about how political, financial, and personal motives affect 

the validity of scientific research and how it is reported.  These two class 

discussions regarding critical thinking gave my students some background 

knowledge as well as assessed their prior knowledge. This information created the 

framework for my study, because now the students were aware of what critical 

thinking was and more importantly the step of how to begin using critical 

thinking.  The critical thinking skills we discussed during these two class periods 

were as follows: 

Major Components of Critical Thinking 

• Perception- This is the way we receive and translate our environment. 

• Assumptions- This is the notion that some ideas are accepted as true 

without proof. 

• Emotion- Critical thinkers are able to accept and manage their emotions.  

• Language- Spoken and written language has three purposes: to inform, to 

persuade, and to explain. 
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• Argument- Good arguments have three basic components: the issues, the 

reasons, and the conclusions. 

• Fallacy- This is reasoning that does not meet the criteria for a good 

argument. 

• Logic- This is considered a method of reasoning out the information we 

are presented with. 

• Problem Solving- This is the ability to create techniques and strategies 

used to manage information and solve problems.   

Major Components of How to Think Critically 

• Interpretation- Comprehension and expression of meaning or significance 

in a wide variety of experiences.   

• Analysis- Identification of the intended and actual relationship between 

statements.   

• Evaluation- Ability to assess the credibility of statements and perceptions.   

• Inference- Ability to identify elements needed to draw reasonable 

conclusions.   

• Explanation- Statement of one’s reasoning making use of sound 

arguments.   

• Self-regulation- Ability to monitor ones cognitive activities.  
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Next, my students conducted a series of activities designed to develop 

critical thinking skills by examining examples from the popular media.  

Written Material Filters and Leading Questions 

I began familiarizing students with the critical thinking filters I designed 

by asking them to read an article from the local newspaper regarding student dress 

code at our school.  I felt this would be a good topic to start with because I knew 

the students had a vested interest and felt passionately about the topic.  Students 

read the article and filled out the filter (see Appendix C).  This was followed by a 

class discussion in which the topic was critically assessed.  Throughout the course 

of this study, students were assigned a number of articles to read on various 

meteorology and climatology topics.  Students filled in the filter or responded to 

Leading Questions for each source read in an effort to move them toward 

becoming critically literate. Students also worked independently to search for 

examples of media that could be critically analyzed.  For these assignments, the 

students submitted the media source, as well as a critical critique of media source 

using the filter.  

Visual Media Filters and Leading Questions 

A number of different filters and Leading Questions were used to help 

students to become critical viewers of media.  The movies The Day After 

Tomorrow (see Appendix D), Twister (see Appendix E), and The Lorax (see 

Appendix F), were used as examples of  science fiction movies to be examined 
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critically as well as act as reinforcements to the meteorology and climatology 

curriculum.  An objective test on the content of the movie, The Day After 

Tomorrow, was also used at this time (see Appendix G).  This test was then used 

as a comparison of student achievement on a basic objective test versus the 

critical thinking prompts for the movie.  

Students also evaluated documentaries, docu-dramas, and news programs 

for their scientific credibility.  Once again, students used a filter or Leading 

Questions to evaluate media examples, such as Into Thin Air, An Inconvenient 

Truth, and Oil on Ice (see Appendix H).  These media sources were also chosen to 

augment the meteorology and climatology curriculum.    

Group Activities 

Through the course of this study, students were guided through an 

organized debate in which they evaluated and discussed the validity of the 

evidence supporting the theory of global warming (see Appendix I).  Students 

were divided into two teams, one team defending the position that global warming 

was occurring as a result of human activity and the other defending global 

warming as a natural phenomenon.  Students researched the evidence for global 

warming, developed opinions based on the evidence, and then presented this 

evidence in a formal debate.   

Students also conducted a number of experiments and activities designed 

to reinforce the meteorology and climatology curriculum.  During these activities 
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and while grading these assignments, I made note of signs of critical thinking in 

both my students’ speech and writing.   

Surveys and Interviews 

Students completed five surveys during this research study.  I 

administered the first survey (see Appendix B) prior to the study to get a baseline 

for student familiarity with critical thinking and popular media.  The second 

survey gauged students’ scientific literacy (see Resources).  The third survey (see 

Appendix J) determined what kind and how much media my students view.   The 

fourth survey (see Appendix K) followed the global warming debate and was used 

to determine changes in student attitude regarding the global warming issue.  

Lastly, each student completed an exit survey (Appendix L) and an informal 

interview (Appendix M) at the conclusion of the research study.  

Data Sources and Analysis  

Field Log 

 I used a logbook, in two-column format, to record all my observations and 

data as I progressed through my study.  My field log was an ongoing document in 

which I recorded my daily classroom observations.  The field log also contained 

all the important data gathered during my study.  This field log also contained 

accounts of student discussions and interview data along with samples of student 

work.  During my research study, I used the left-hand column in my log to record 

my observations and the right-hand column for recording my observer comments.  
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During this process, I began reviewing and analyzing my observations and 

comments.  I wrote comments in the margins of my field log that would later 

become the framework for my indexing codes.  These index codes were organized 

into bins that eventually led me to my theme statements (Ely, Vinz, Downing, & 

Anzul, 1997).    

Student Work 

 Student work included all activities, worksheets, and media reviews that 

were completed during this study.  These samples of student work were analyzed 

for signs of critical thinking and became part of my data.  I also analyzed student 

participation in class lectures and discussions about critical thinking.  In an effort 

to quantify some of these data, I made use of a critical thinking rubric (see 

Appendix N) to evaluate some of the student work.   

Surveys and Interviews 

 All information obtained from surveys and interviews was reviewed and 

compiled as part of my data.  These surveys and interviews aided me in assessing 

my students’ exposure to the popular media and their self-awareness as critical 

thinkers.  Finally data obtained from my surveys and informal student interview 

provided data on student progression toward becoming critical thinkers.   

Summary 

 This research study developed methods that can be used by all students to 

increase their critical thinking skills, especially with regard to popular media.  
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These methods guided students in the direction of critical learning and helped to 

give them the tools necessary to become independent critical thinkers.  I suspect 

that the skills they learned will be valuable to them throughout their academic and 

personal lives. 

Biases 

I realize that I entered into this research with the bias that I believed many 

students lack the ability to think critically or understand the need for critical 

evaluation.  I planned to teach all students good critical thinking, critical viewing, 

and critical reading skills, after which I made observations based on their ability 

to apply this knowledge to works of popular media.  I wanted to remain unbiased 

during this time and simply record what I observed and what my students 

reported.  To make the most accurate report possible of my observations, I 

collected data in a number of ways.  Though the triangulation of data from my 

field log, student work, and interviews, I believe I have an accurate account of 

what occured.   

 In conclusion, as an action researcher, it was my goal to inform myself 

with the current research literature, develop sound methods for the 

implementation of my research question, and remain open to the results.  During 

this time I kept biases to a minimum, so that I would be able to make an accurate 

record of my observations and be open to the results.   
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RESEARCHER TRUSTWORTHINESS 

  As a teacher action researcher, there are a number of points that need to be 

clarified in order to ensure my trustworthiness and my students’ confidentiality.  

The following steps were taken to ensure that I proceeded in an ethical manner 

during my research. 

To begin my study, I informally interviewed my students with regard to 

my research question (Holly, Arhar, & Kasten, 2005).  In doing so, I hoped to get 

my students directly involved in my study.  I needed for my students to 

understand what it means to think critically, because they would be reflecting on 

this idea as part of my study.  I believed this interview would not only involve my 

students, but also educate them as to my research study.   

Before I began my research study I drafted a letter (see Appendix O) to the 

head principal and administration of my school, which explained the scope of my 

study and requested their permission to conduct the research study.  After this 

approval was obtained, I submitted my research plan to Moravian College’s 

Human Subjects Internal Review Board (HSIRB) for approval.  The HSIRB 

reviewed my research study plan to ensure the safety of my student participants.  

With a few minor revisions, I received approval for my study from the HSIRB 

(see Appendix P).  

I then distributed a letter (see Appendix Q) to each student during this 

initial dialog that further delineated the scope of my research study (McLean & 
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Mohr, 1999).  I asked each student to review this letter with his or her parent or 

guardian.  This letter explained to parents how I planned to maintain the 

anonymity of my students through the use of pseudonyms (Holly, Arhar, & 

Kasten, 2005).  I discussed in the letter that each parent or student had the right to 

withdraw from the research at any time without penalty.  The letter also made it 

clear that this research study would occur completely within the established 

curriculum. The letters were signed, granting parental consent, before any student 

became a participant in my study. 

Furthermore, students were informed that they may verbalize their 

concerns with the guidance department, principal, or myself at any time.  They 

were also informed that they could withdraw from the research study at any time 

without penalty.  All students participated in all activities regardless of their 

involvement in the study.  The students’ participation or lack of participation in 

the research did not affect student grades.  

I reviewed all student work in a confidential manner, making sure to 

protect my students’ identities and my data. Data were kept in a locked and secure 

location.  Students did not have access to the research log at any time.  All 

students were assigned pseudonyms to protect their identity.  In addition, the key 

that related the students’ real names and pseudonyms was kept locked in a secure 

location.  Research done by Holly, Arhar, and Kasten (2005) supports these 

techniques.   
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With regard to student work, I was reflective in my approach to seeking 

signs of critical thinking.  I used a number of data collecting methods, such as, my 

two-column field log, student work, interviews, and surveys. This broad 

collection of data enabled me to substantiate my findings through triangulation.  

This is a method through which a number of different kinds of data will be 

examined.  I also had members of my teacher support group review my data to 

ensure that I was accurately measuring and identifying the critical thinking of my 

students (MacLean & Mohr, 1999).   

Researcher trustworthiness was very important to me throughout the 

course of my research study and data collection.  I made every effort to maintain 

myself as an ethical and trustworthy researcher.  I also feel that I did everything in 

my power to ensure the safety, confidentiality, and well being of my students 

during this study.   
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MY STORY 

 This school year started very similarly to past years, but I knew that the 

next couple of months would be very different from anything I had ever 

undertaken in my classroom.  I planned to challenge my students in an entirely 

new way and hoped to change the way many of them perceived the information 

and the world around them.  I wanted my students to become active thinkers, 

instead of passive receptacles absorbing the media’s messages without thought.   

 I found from my pilot study and my review of the literature that students 

need to be guided and scaffolded toward becoming critical thinkers.  My plan was 

to begin by educating my students about what critical thinking is before helping 

them to use it.  With a working knowledge of critical thinking, I would then start 

my students along the road to becoming critical thinkers by having them evaluate 

examples of both written and visual media.   

 My research and personal experiences have taught me that students need 

to have structure and guidance in order to become critical thinkers.  With my 

research question, What will be the observed and reported experiences when 

students apply critical thinking skills to evaluate examples of popular media?, as a 

guidepost, I set out to develop tools and situations that would lead my students 

toward becoming critical thinkers.   
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Before the Storm 

 Each year I begin the school year with a review of the scientific method.  

Most students have been exposed to the steps of the scientific method before, but 

it has been my experience that it never hurts to review this all-important aspect of 

scientific inquiry.  In my Honors Earth and Space Science class, mastery of these 

concepts is an important part of their success.   

All 9th grade honors students must complete an independent research study 

involving a testable hypothesis.  They follow the steps of the scientific method 

through the course of their study and present their findings at a local science fair 

to be reviewed in a formal forum.  As such, the scientific method becomes an 

important part of their day-to-day activities as well as their language.  I planned to 

use the scientific method as a starting point and a crucial tool in the 

implementation of my research study.  Students would draw on their knowledge 

of the scientific method as they began to become critical evaluators of science in 

the popular media. 

It was during the second full week of school that I introduced my research 

study to the class.  I started by explaining to my students that I was conducting a 

research study of my own, just as they were.  I explain to my students what my 

research question was and how it would impact them.  My students seemed to be 

excited about the fact that I was working on a research project as well.  Cindy 

said, “So you will be working just as hard as we will be, because this honors 
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project looks like a lot of work.”  I said, “Yes, I will, but the end result of my 

research study will be written up in a book that will be published for anyone to 

read.”  I also made it clear to the class that they would not be doing any more 

work than any of my other classes, but I would be trying a new way of teaching 

and observing their class for the results.  Chris said, “It sounds cool, we are going 

to watch movies and evaluate if it is accurate scientifically?”  Hank asked, “What 

movies are we going to watch?”  I told the class that watching movies was only 

going to be a small part of what we were going to do, but when we would watch a 

movie we would to be watching it in a whole new way.   

I spent the last part of this class going through the specifics of the consent 

form.  We discussed students’ right to sign or not sign the consent form, and if 

they did sign, they had the right to withdraw at any time.  I made it clear to them 

that participation in my research study would not affect their grades and reiterated 

that all my students in all my classes would to be doing the same amount of work.  

This seemed to ease their academic concerns, but they remained excited about the 

research study and would continue to ask questions about it throughout my study.   

The Storm Begins 

The following week, when all consent forms had been signed by both 

parent and student and returned, we began to explore critical thinking in more 

depth.  First, the students completed a survey (see Appendix B) regarding their 
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familiarity with critical thinking and the popular media. These survey data were 

used as a baseline for where my students started. 

Table 1. Survey Results  

Question Average 
Response 

Where would you rate your interest in watching educational science 
videos? (National Geographic, Nova, etc.) 
 

5.3 

Where would you rate your interest in watching science related 
movies? (Dante’s Peak, Day After Tomorrow, etc.) 
 

8.5 

How critically do you watch movies? That means you analyze the 
reality of movies made in Hollywood? 
 

4.9 

How much do you think that movies affect people’s perception of 
reality? 7.3 

Note. Student responses on a scale of 1-10, 10 being the highest. 

 The results of this survey showed that most students like educational 

science movies less than science based Hollywood films.  However, the survey 

showed that most students do not critically view the science based Hollywood 

movies they watch.  Yet, the majority of them do believe that these movies affect 

people’s perception of reality.   

 After completing the survey we spent two class periods discussing what 

critical thinking is and how to use critical thinking.  It was imperative that if I 

wanted my students to think critically, they would need to learn as much as 

possible about critical thinking before I could ask them to use it.  The most logical 

place to start was with a definition of critical thinking.  However, critical thinking 
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is not easily defined and, if you look in ten sources, you will find ten differing 

definitions.   

I explained to my students that at its root critical thinking can be defined 

as thinking about your thinking.  I realized that to the average ninth grade student 

this would not hold much meaning, I put together eight basic concepts that are 

accepted as the key components to critical thinking (see Methodology).  During 

the first of the two class periods, we discussed and gave examples of these 

concepts.   

I used the overlying theme of biases to tie these eight concepts together.  

The eight concepts: perception, assumption, emotion, language, argument, fallacy, 

logic, and problem solving, all rely on the identification of personal biases or the 

recognition of bias in others.  Even though the students could not correctly define 

critical thinking, they had no problem defining and identifying with these eight 

concepts.  We went though each concept individually by loosely defining it, 

describing it, and giving an example or two.   

When we discussed the concept of emotion as it related to critical thinking 

we had the following conversation. 

 Jen:  Emotion is how you feel about something or someone.   

Mr. Wolf:  How does emotion keep us from thinking critically?   

Megan:  Sometimes you can get so mad at someone that you are not thinking 

clearly. 
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Kevin:  Or if you really want something, you don’t always see the negatives and 

you only see the positives.  Then when you have it you see that there are 

negatives and you realize that you did not think it through and you realize it is not 

as good as you thought it was. 

Mr. Wolf:   Do these two situations contain biases?   

Beth:  Yes, Megan’s biased by her opinion about the person she is mad at, and 

maybe not seeing the whole situation clearly. 

Megan:  I am not really mad at anyone; I was just giving an example.   

Beth:  Yeah, but if you were actually mad at someone you would not be thinking 

clearly.  

I then asked the class if any of them had ever been mad at someone, but 

they really were not sure of why they were angry.  Three or four hands went up, 

as everyone looked around the room; then more hands went up until the whole 

class had their hands raised.  I then asked them to think about that situation in the 

context of critical thinking.  There was a long period of silence as the class 

pondered the question.   

Mr. Wolf:  Well, if critical thinking is thinking about your thinking, what 

question should you be asking yourself?   

Beth:  Why am I mad at this person?   

Mr. Wolf:  So, if you do not know why you are mad at the person, then what 

does that mean?   
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Hank:  That means that you have no logical reason to be mad. 

Mr. Wolf:  Exactly, and that is critical thinking. 

I was really excited about how this class period went, and could not wait 

until the next day.  I was surprised and happy about how the student really took 

hold of the concepts and their willingness to participate in the discussion.  It 

seemed that the students were familiar with the concepts of critical thinking from 

personal experiences, but they did not know the terminology or how they worked 

together into the larger concept of critical thinking.  The students seemed to be 

more familiar with implementing these concepts as they pertain to others, but not 

as a measure of self reflection.  Being reflective about one’s thinking is the next 

step in becoming a critical thinker.   

The following day, I had planned to expand on the concepts of critical 

thinking and discuss the components, or steps, of how to think critically (see 

Methodology).  I originally planned to discuss these in the same manner as we 

had discussed the concepts of critical thinking the day before.  However, in light 

of the great discussion we had the day before, I decided to instead explore these 

steps through the example we had been discussing the day before.   

Mr. Wolf:  In our discussion from yesterday, what was the emotion that Megan 

expressed in her hypothetical situation?   

Trisha:  She was angry or mad at someone.   
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Mr. Wolf:  This is called interpretation, or identifying the problem.  So, the 

interpretation of this situation is that Megan is mad at someone.  Have you ever 

been mad at someone, but were not sure why?  The next step in thinking critically 

is analysis and evaluation. Why are we mad at this person?   

Joey:  In your example we do not have a reason.   

Mr. Wolf:  This is followed by inference, or the ability to draw reasonable 

conclusions.  So, is it reasonable to be mad at someone for no reason?   

Bobby:  Not really, seems illogical to be mad for no reason.   

Mr. Wolf:  This is followed by explanation, where you make a statement of your 

reasoning based on a sound argument.  Are we making a sound argument for 

being mad if we have no reason for being mad?   

John:  No, we are just mad and we have no logical reason, so we should not 

really be mad, if we think about it.   

Mr. Wolf:  Excellent, that is called self-regulation or the ability to monitor how 

and what we think.  So, if we act as critical thinkers in this hypothetical situation, 

we realize that we have no logical reason to be mad and can adjust our thinking as 

such.   

We looked at a few other examples and reviewed the concepts from the 

day before, and in the end I felt like the students had a good understanding of 

critical thinking and how to use these skills.  It was now time for the students to 

try to put their skills to use and critically evaluate some media.   



39 

 

Written Media Filters 

The first activity that I chose to engage my students in was to familiarize 

them with the filter that we would be using to evaluate written media.  My 

research indicated that the most effective method to engage students in critical 

thinking is to prompt them with some Leading Questions.   

With this knowledge, I developed the Written Media Filter (see Appendix 

C) for the critical evaluation of written material.  This filter challenged the 

students to think about who is writing the article, what their credentials are, and 

why they are writing the article.  It further asks the students to critically evaluate 

the article for main ideas, opinions, emotion, biases, and the use of data.   

In an effort to get my students involved, I chose an article from our local 

newspaper regarding a new dress code that was being instituted in our school 

district.  While I realized that the topic of this article was not scientific in nature, I 

hoped that the nature of the article would grab my students’ attention and get 

them engaged in the activity.  The district was implementing a rather strict dress 

code, and I knew that the students had strong opinions regarding this issue.  I was 

hoping to draw on these feelings to get the students to critically evaluate this 

article.   
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Dress Code Article 

 

Figure 1. Sample 1 Student Responses to filter questions. 

 

Figure 2. Sample 2 Student Responses to filter questions. 
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 I was correct in thinking that the dress code article would draw on the 

students’ emotions, and they were very eager to talk about the article.  However, I 

wanted them to fill in the filter individually and once they got focused, they did a 

very good job answering the questions.  Unfortunately, we only had about ten 

minutes of class left to discuss the article, which the students were very passionate 

about.  The students admitted that the Written Media Filter made them think about 

topics they would not have otherwise considered, especially with regard to 

thinking about who the author was and what his credentials were.    

 Next, I wanted to see how the students responded to a piece of visual 

media.  I was also interested in their responses on the first survey when I asked 

them to define science fiction.  It appeared that they did not have a good 

understanding of what constituted a science fiction film.    

Sample student definitions of science fiction 

Little aliens and X-men and stuff like that! 

Based on science ideas or possibilities but not true. 

False things in the field of science. 

Aliens! 

Fake science stuff. 

A science related thing that is false. 

The fake science kind of like stuff. 
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Since I planned to use a clip from the Jurassic Park movie to make a point 

during a lesson on the history and evolution of the Earth’s atmosphere, I also took 

this opportunity to use it to address the idea of science fiction.  Jurassic Park was 

the perfect choice for this lesson because it exemplifies science fiction.  It starts 

with real scientific facts and theories, cloning, and then evolves into the realm of 

that which we are not yet able to do, clone dinosaurs.  We had a class discussion 

about the definition of science fiction and why we are not yet able to clone 

dinosaurs, which was followed by the movie clip.   

Jurassic Park Movie Clip 

I used a clip from the first Jurassic Park movie to illustrate how we 

obtained verification of the composition and evolution of the Earth’s atmosphere.  

There is a very good close-up view of a piece of amber, fossilized tree sap, during 

the movie.  The amber has a mosquito and some air bubbles trapped inside.  In the 

movie, the scientists are extracting the DNA of dinosaurs from the blood of the 

mosquito.  The movie clip discusses the method the scientists used to clone 

dinosaurs in order to make the Jurassic Park that gives the film its name.  I wanted 

to see if my students were able to ignore the information regarding DNA and see 

the pertinent information, the air bubbles.  This was the first time we looked at an 

example of visual media, and instead of using a filter I prompted the students with 

a Leading Question to consider.   

Mr. Wolf: Ok, how did scientist figure out the make-up of past atmospheres? 
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Beth: From DNA 

Mr. Wolf: How can DNA answer the question of the composition of past 

atmospheres? 

Beth: I don’t know, but that is what the video clip was about. 

At this point the class was stumped, so I backed the video up and paused it on the 

scene that had the close up shot of the piece of amber. 

Mr. Wolf: What do you see? 

Bobby: A Mosquito. 

Mr. Wolf: Good, but what else? 

Cindy: Oh, there are bubbles. 

Mr. Wolf: Good, and what is in the bubbles? 

Cindy: Air from when the amber was formed? 

Mr. Wolf: Correct! 

Mr. Wolf:  If amber is only a few thousand years old, where did we get air 

samples from that are millions of years old? 

Trisha: From old rocks? 

Mr. Wolf: Good, but it is hard to see bubbles in rocks, think about something 

transparent. 

Cindy: From water? 

Mr. Wolf: Close. 

Cindy: Frozen water, ice? 
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Mr. Wolf: Good, now we have the answer! 

 This was an important conversation, because it was essential that my 

students had a firm understanding of science fiction.  In addition, I wanted my 

students to get used to seeing more than just the surface information in any given 

example of popular media.  These two skills would be critical skills throughout 

my research study.   

Introduction to Global Warming Debate 

 The next activity I introduced to my students was to be the largest 

assignment they would be engaged in over the course of this study, and almost all 

other activities would be born of this larger concept.  When I was developing this 

study, I was looking for a theme that would be both integral to the Earth and 

Space Science curriculum and inherently controversial.  Since I typically start the 

year with meteorology and climatology, I chose to have my students investigate 

the theory of global warming.  Not only can all topics in meteorology and 

climatology be taught by investigating global warming, it is a perfect controversy 

fit for my study.  There is also an almost unlimited supply of media, both written 

and visual, about global warming to support our inquiry.   

 I decided to have my students conduct a debate (see Appendix I) on the 

merits of the global warming theory.  This would end up being the umbrella 

assignment that would hang over and be supported by all the other assignments.   
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 I started class by asking the students how many of them had heard of 

global warming.  Every one of my students put their hands up.  I then asked how 

many of them had heard that the human race was causing global warming.  Again, 

every student put his or her hand up.  “How are we, people, causing global 

warming,” I asked?  Students offered ideas, such as pollution from cars, factories, 

and aerosol cans.  I asked if there were any other causes that they could think of, 

and no one had any more ideas. 

 I then explained that global warming was a theory, not a fact.  

Furthermore, scientists do not agree on the causes or consequences of global 

warming.  One theory is that man is causing global warming by creating 

pollution.  However, there is a competing theory that global warming is the result 

of natural events.  With this information, I told the class that we would be 

breaking up into two teams and debating this issue.  One team would represent the 

scientists who believe that man is causing global warming and would be called 

the Tree Huggers.  The other team would be called the Black Smokers and would 

have to prove that global warming is a natural event and has little or nothing to do 

with the activities of man.  The class really wanted to have the teams divided up 

so that is was the boys against the girls.  I said that would be all right, but I 

wanted to choose the roles randomly.  So I flipped a coin, and the boys would 

represent the Black Smokers, and the girls would be the Tree Huggers.  Once the 

boys realized they were the Black Smokers, the complaints started.   
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Hank: This is not fair, because everyone knows that man is causing global 

warming. 

Chris: Yeah, the girls got it easy. 

Joey: We are definitely going to lose. 

Bobby: Are we going to lose points if we lose, or do we get points for trying? 

Mr. Wolf: It is a debate, so if you debate correctly and present your findings you 

could lose the debate and still get full credit. 

Hank: Yeah, but we already know the girls are going to win, so what is the point? 

Mr. Wolf: OK, think about this, 12,000 years ago there was a glacier about a mile 

thick just a few miles north of the Lehigh Valley. 

Hank: Yeah, so? 

Mr. Wolf: Is the glacier there now? 

Hank: No. 

Mr. Wolf: Where did it go? 

Hank: I guess it melted after the ice age was over? 

Mr. Wolf: So it had to warm up on Earth for the glaciers to melt right? 

Hank: Yeah. 

Mr. Wolf: Well, was man burning fossil fuels 12,000 years ago? Were cavemen 

driving around in SUVs while they were hunting wooly mammoths? 

Hank: No, oh I see. So, it’s not our fault! 

Mr. Wolf: That is what we are going to have a debate to find out.   
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 It was really interesting to see how the boys’ feelings changed on the 

debate once they realized it might not be a clear-cut issue.  They got really excited 

about the idea of beating the girls, especially since they viewed their side as the 

tougher of the two.  Almost instantly there was a sense of a friendly competition 

in the class, and our project had officially started.   

The Research Begins – Using Filters 

 Over the course of the next month, my students were working 

independently to gather knowledge and data regarding the theory of global 

warming.  The students were all looking for different kinds of information, 

depending on what their role was in the debate and what side of the debate they 

were on.  During this time we discussed the need to review the information they 

were finding for validity, which included finding a second source that verified the 

information and data found in the first source.  We also began the process of 

assimilating the information they were finding in an effort to develop and support 

their opinions as well as set the foundation for a good argument.   
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Scientific Literacy Survey 

 At this point I had my students fill out a survey to gauge their level of 

science literacy (see Resources).  My students responded as follows: 

Table 2.  Scientific Literacy Survey 

Survey Question Survey Response 

1.  Can you identify the scientific issues underlying personal and 

societal decisions? 
Sometimes 

2.  Are you able to express your views on those issues in appropriate 

scientific terms? 
Sometimes 

3.  When you evaluate the quality of scientific information, do you 

consider both its source and the methods used to obtain it? 
Rarely 

4.  Do you feel you make and evaluate arguments based on evidence 

and apply conclusions from such arguments appropriately? 
Sometimes 

5.  Do you ask questions about what makes you curious and find the 

answers to those questions? 
Rarely 

6.  Do you read and understand articles about science in the popular 

media? 
Rarely 

7.  Do you discuss with peers the validity of the conclusions in such 

articles?  
Rarely 

8.  Can you distinguish between what is and what is not a scientific 

idea? 
Rarely 

  

This survey indicated that the majority of my students do not consider themselves 

scientifically literate.  The critical thinking filters that my students completed 
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were designed to move them toward critical literacy.  This would be 

accomplished by forming questions that encouraged the students to think critically 

and to be reflective on science topics in the popular media.   

 In an effort to help the students get started with their debate research, I 

assigned them to find an article regarding global warming that supported their 

position in the debate.  In addition, they needed to complete the Written Media 

Filter (see Appendix C) or News Article Filter (see Appendix R) for their article.  

This was the first time they completed the filter for a piece of scientific media.  

The students did a great job in evaluating their articles through their answers to 

the questions in the filter.  The students admitted that is was difficult and a little 

time consuming, but that it made them think about things they would not have 

otherwise considered.   

 The students were assigned a number of these filters to complete 

throughout the course of the study.  Sometimes I allowed the students to choose 

the article, with certain criteria to follow, and sometimes I assigned them articles 

that I felt would challenge their critical thinking abilities.  For example, I assigned 

the students an article about the censorship of global warming articles in 

mainstream journals.    

 One student selected and critically evaluated an article about what can be 

done to stop global warming.  Using the Written Media Filter, the student 

examined and wrote about possible solutions to the global warming issue (see 
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Figures 3 & 4).  The filter also prompted the student to examine the advantages 

and disadvantages of each of these possible solutions.  This critical analysis and 

evaluation of the solutions to global warming presented in the article led the 

student toward becoming a critical thinker.    

 The assigned article about the censorship of global warming articles in 

scientific journals clarifies the need for critical thinkers to be aware of perceptions 

and assumptions.  When a student responded to the filter questions about this 

article, the student became aware that there might be alternative opinions about 

global warming, but those opinions may not be in the public spotlight (see Figures 

5 & 6).  Teaching students to become critical evaluators of media reinforces the 

need for students to recognize that the popular media should not be used as the 

definitive source of information.   
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Global Warming Article Filters 

 

Figure 3.  Front of New Article Filter, Global Warming Article
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Figure 4.  Back of New Article Filter, Global Warming Article 
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Figure 5.  Front of New Article Filter, Global Warming Article
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Figure 6.  Back of New Article Filter, Global Warming Article
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The Day After Tomorrow 

 The movie The Day After Tomorrow was a piece of media that I used and 

referred to throughout my study.  Not only was this a popular movie, but it also 

was a controversial movie within the scientific community.  Hollywood did a 

great job of taking a natural disaster and sensationalizing it to sell tickets.  The 

popular media hyped it as more of a documentary than a science fiction film, 

which it was.  The scientific community scrambled to get the message out that the 

movie was a ridiculous, improbable, worst case scenario of the effects of global 

warming.  I wanted my students to study the movie and apply their knowledge of 

global warming to develop their own opinion supported by facts. 

When I first informed my students that we were going to watch portions of 

The Day After Tomorrow, they were excited.  I asked how many of them had seen 

the movie before and three hands went up, but I sensed they were not being 

honest.  I told them we were still going to watch it even if they had all seen it 

before because we were going to watch it in a whole new way.  Following this 

statement, all but three hands went up.  I told them I was glad that so many of 

them had seen it before, and they could spend less time thinking about the plot 

and more time thinking about the science.  This is when I started to get the blank 

looks. 

Mr. Wolf: Of the students who have seen this movie before, who can tell me 

what it is about? 
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Joey: It is about the world ending. 

Mr. Wolf: OK, what else is the movie about? 

Kevin: It is about how global warming destroys the Earth. 

Mr. Wolf: Good, but how does the movie end? 

Joey: With the whole world covered in snow, except Mexico.  Well, I guess there 

were some other places too, but basically all the big countries were covered in 

snow.   

Mr. Wolf:  What do we call it when the majority of the Earth is covered in snow 

and ice? 

Megan: An ice age. 

Mr. Wolf: Right, so the Earth as we know it ends in an ice age. 

Mr. Wolf: Kevin, what did you tell me the movie was about? 

Kevin: Global Warming, I thought. 

Mr. Wolf: So, the movie is about global warming.  Someone tell me what global 

warming is. 

All hands go up, which is a good sign because we have been talking about global 

warming for about a month. 

Beth: It is when the Earth heats up over time because the greenhouse effect gets 

all out of whack, because we are polluting the environment.   

Mr. Wolf:  Good, so the movie is about the Earth heating up due to global 

warming, but how does the movie end? 
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Joey: Yeah, it ends in an ice age. It gets really cold in the movie. That does not 

make any sense.  I saw this movie about 30 times on HBO, but I never thought 

about that. 

Chris: So, basically the movie is garbage? Is that what you are saying? 

Mr. Wolf: I did not say that. All I am saying is that I want you to think about the 

movie and come to your own conclusion.  But I want you to think about if the 

movie is about global warming, why it ends in an ice age.  Keep that question in 

the back of you head as you watch the movie.   

 This was a great conversation, and I really felt as if I had opened their eyes 

to something that was right in front of them that they had never seen before.  

Instead of using a filter, I gave the students four Leading Questions that would 

hopefully focus them on the science that is presented in the movie.  These four 

questions (see Appendix D) would help them explain why the movie ends in an 

ice age.   

Through the exploration of these four Leading Questions, my students 

were able to analyze the scientific validity of the information presented in the 

movie.  This created a situation that allowed the students to make inferences about 

the movie.  The ability to make inferences is a very important step in the critical 

thinking process that is clearly exemplified in these essays (see Figures 7,8,9, 

&10).  The students’ writing clearly demonstrates their ability to tell fact from 

fiction, based on their scientific knowledge of global warming.   
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Day After Tomorrow Essays 

 

 
Figure 7.  Sample Day After Tomorrow Essay. 
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Figure 8.  Sample Day After Tomorrow Essay. 
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Figure 9.  Sample Day After Tomorrow Essay. 
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Figure 10.  Sample Day After Tomorrow Essay. 
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 Following the completion of these essays, I had my students take an 

objective test regarding the movie.  The test was composed of 25 multiple choice 

questions that referred to the characters and the plot of the movie.  This objective 

test required no critical thinking, and was used only to compare the scores from 

the written responses to the critical thinking prompts (see Table 3). 

The results from this comparison showed that the students scored much 

better on the objective test.  Even though this test contained questions about very 

unimportant scenes from the movie, the students retained and recalled the plot and 

character descriptions 72% of the time, compared to their ability to answer the 

critical thinking questions only about 52% of the time.   

Popular Media Survey 

 I conducted a survey (see Appendix J) to find out the kind and amount of 

popular media that my students were subjected to.  I particularly wanted to find 

out if my students were reflective of some of the numbers I had come across in 

my research with regard to how much media students are exposed to.  I was also 

very interested to find out what kind of media my students use and why they use it 

(see Table 4). 
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Table 3.  The Day After Tomorrow Scores. 

Student Name Objective Test Score Critical Thinking Score 

Tina 96% 50% 

Jen 52% 50% 

Hank 60% 50% 

Megan 60% 50% 

Katie 68% 50% 

Cindy 92% 75% 

Kevin 64% 50% 

Chris 76% 50% 

Penny 68% 50% 

Beth 84% 75% 

Trisha 64% 50% 

Bobby 72% 50% 

John 64% 25% 

Joey 88% 50% 

Class Average 72% 52% 

 

Note: This is a comparison of objective test scores with critical thinking scores. 
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Table 4. Popular Media Survey Results.  

Question 
Average Response 

Often, Occasionally, Rarely, Never 

How often to you read the newspaper? Occasionally 

How often do you read books? Occasionally 

How often do you read magazines? Rarely 

How often do you go to the movies? Occasionally 

How often do you watch movies at home? Often 

How often do you go to popular music concerts? Never 

How often do you go to classical concerts? Never 

How often do you go to theater presentations? Never 

How often do you purchase music on CD? Rarely 

How often do you listen to radio? Often 

How often do you listen to public radio? Never 

How often do you watch television? Often 

How often do you watch Public Television? Rarely 

 

 This survey indicated that my students are frequently exposed to a lot of 

different types of media.  In fact, my students reported that they watched on 

average almost five and a half hours of television a day, which means that they 

are watching television during most of the hours that they are at home.  Another 
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important observation was that most students are not or only occasionally exposed 

to public television and radio.   

Oil on Ice 

 Oil on Ice is a documentary that outlines the positive and negative 

consequences of drilling for oil in the Alaskan National Wildlife Refuge.  The 

movie explains in detail what the negative effects of drilling for oil would be on 

the native peoples, the wildlife, and the environment.  The documentary contrasts 

this with the need for our country to become energy self-sufficient, in order to 

preserve our national security.  These two powerful topics collide in this well 

done documentary, which presents the facts but leaves the viewers to draw their 

own opinion.   

 I wanted my students to watch this documentary and think about this topic 

within the context of global warming.  I asked my students to write an opinion 

paragraph regarding the topics presented in this movie.  I was hoping that they 

would form an opinion and be able to defend it with a well formed argument.  I 

was also hoping that they would make connections between the need to drill for 

oil in Alaska and its impacts on global warming. 

 Student essays continue to show the increase in their ability to use critical 

thinking skills (see Figures 11,12,&13).  Specifically, in these sample paragraphs 

the students are clearly showing their ability to evaluate and make inferences.  

Furthermore, by requiring them express themselves in the form of an opinion 
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essay I was attempting to develop their ability to use their explanation skills.  

Explanation is the critical thinking skill that enables a student to form valid 

arguments based on sound opinions.  After viewing the Oil on Ice documentary, 

my students were educated in the advantages and disadvantages of drilling for oil 

in Alaska. This enabled them to compare and contrast all the pertinent variables.  

As a result, they were able to form their opinions based on the environmental, 

economic, and cultural implications of drilling.  
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Oil on Ice Essays 

        

  

Figure 11.  Sample student response for the Oil on Ice documentary. 
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Figure 12.  Sample student response for the Oil on Ice documentary. 
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Figure 13.  Sample student response for the Oil on Ice documentary. 
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After my students finished their opinion paragraphs, I assigned them to 

read an article about an oil spill that occurred as a result of the conflict in 

Lebanon.  The Oil on Ice documentary described the Exxon Valdez catastrophe 

rather graphically, and I know it impacted the students.  However, I also realized 

that my students do not have a direct connection with this oil spill because they 

are too young to remember it happening.  However, an oil spill just occurred this 

year off the coast of Lebanon as a result of Israeli air strikes on Lebanese power 

plants, causing 15,000 tons of oil to spill into the Mediterranean Sea.  This current 

oil spill is described as worse than the Valdez spill, but it is not getting the same 

amount of publicity in the United States.  Students read this article and completed 

the Written Media Filter. 

One student’s responses to the Written Media Filter, continue to show the 

development of critical thinking skills (see Figures 14 & 15).  In this sample, the 

student’s writing clearly shows that she is viewing the use of fossil fuels beyond 

the consequences of burning them.  The student is able to acknowledge that the 

transportation of oil can have the same catastrophic implications as the mining or 

burning of fossil fuels.  This fact becomes part of her defense when forming a 

logical and valid argument against the use of fossil fuels.   

 

 

Lebanon Oil Spill Article 
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Figure 14.  Front of New Article Filter, Lebanon Oil Spill 
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Figure 15.  Back of New Article Filter, Lebanon Oil Spill 
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The Debate 

 Armed with the knowledge from a minimum of ten articles, three 

documentaries, and a full length feature film about global warming, my students 

were ready to debate the theory of global warming.  The boys in the class 

represented the Black Smokers and presented global warming as a natural 

phenomenon.  The girls in the class represented the Tree Huggers and showed that 

the actions of mankind are responsible for global warming.       

 During the debate each team presented its findings regarding the three 

Leading Questions (see Appendix I).  For each question, there was an opportunity 

for each team to present opinions and rebut the opposition.  Both teams did a good 

job of presenting their data and opinions.  The students presented the majority of 

salient topics and information pertinent to each question.  As a class, however, 

they struggled with the rebuttals, which required them to formulate opinions and 

arguments very quickly.  Another observation that I made was that the students 

presented most of the key ideas, but they did not seem to grasp the larger picture 

of how it all fits together. 

 During the debate, the Tree Huggers won the question regarding how 

carbon dioxide and global temperature have changed over the last 100 years.  The 

teams split the decision on question number two, regarding the causes for global 

warming.  Finally, the third question about the impacts of global warming was 

won by the Black Smokers.  At this point in the debate, the teams were tied and I 
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decided to base the winner on whichever team won the closing statement.  The 

overall victory went to the Black Smokers because they presented the best defense 

and summary of the debate in their closing statement.  Individual student scores 

for the debate according to the critical thinking rubric are as follows: 

Table 5. Debate Scores 

Student Name Rubric Score 1-4 

Chris 4 

Megan 3 

Cindy 3 

Jen 2 

Katie 2 

Joey 2 

Kevin 2 

John 2 

Penny 2 

Beth 2 

Trisha 2 

Bobby 2 

Tina 1 

Hank 1 

Class Average 2.1 

Note. Debate scores with rubric from 1-4. 
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Debate Exit Survey 

 Following the debate, my students completed an exit survey used to elicit 

their ideas and feelings about the debate.  According to the survey, before the 

debate an overwhelming majority of students stated that they did not care about 

global warming.  Following the debate, they rated the issue of global warming as 

very important.  Before the debate, the majority of the students also felt that man 

was responsible for global warming, and after, they felt that man and nature both 

played a role in global warming.  The most important observation for me was that 

my students’ opinions changed based on their research, and that was my goal.  I 

wanted my students to evaluate the issue and come to their own conclusions.  I 

wanted for them to go through the steps of critical thinking and come to a 

conclusion that they could effectively defend.  Through the use of this debate, I 

feel that is exactly what happened.   

 One other interesting response to the debate survey was that the class 

ranked how much they enjoyed this activity as 3.2 out of 10, indicating that the 

majority of the class did not enjoy this activity and indicated that the reason was 

they felt that it was very difficult.  However, the class ranked how much they felt 

they learned during this project as 8.6 out of 10.  So, while they indicated that 

they did not enjoy the project because they felt it was difficult, they learned a lot 

through this process.   
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The Lorax 

 After completing the global warming debate and concluding our class 

work on climatology, I wanted my students to watch Dr. Seuss’ The Lorax, a 

fictional story about the Lorax who is a creature on a quest to save the world from 

the pollution of a factory.  This story draws a number of parallels to society’s 

manufacturing ventures and its impact on the environment.  The students were 

prompted with a number of statements (see Appendix F) to draw connections 

between the movie and modern society. 

The student responses to the Leading Questions I prompted them with 

prior to watching the movie show the students’ ability to empathize with the 

characters in the movie.  Their responses also show an ability to connect this 

fictional story with real world events and issues.  In addition, the students’ writing 

shows an ability to identify their individual impact on the world and recognition 

of their role in climate change.  These are important and powerful steps in  

students’ ability to see the world from other perspectives, which is an extremely 

important step in becoming a critical thinker.  The pastiche graphically displays 

some of their responses (see Figure 16).   
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The Lorax 

Unless society pulls together and takes a stand 

The products being made in the factory that  

are polluting the air are in high demand 

Corporate executives are caught up in all the  

competition and money making 

It was “the need” for the fish, birds, and little squirrel-like  

fellows that also needed those trees to live 

A little littering here and there by millions of people which  

accumulates into a massive hunk of garbage 

Unless you come to  your senses and plant more trees  

then the land will never be the same 

They think oh its only a few trees there are plenty more,  

but if every person thinks the same thing the pretty  

soon we will have no more trees 

When someone cuts down a tree and gets away with it,  

it gives everyone else an excuse to do it as well 

Once the last truffula tree was cut down and the last  

thneed was made, the need for thneeds ended 

It is inevitable and most likely unstoppable  

The cutting down of the trees 

They do that small thing over and over, it becomes  

a big problem but they don’t think so 

 

 

Figure 16. The Lorax Pastiche 
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An Inconvenient Truth 

 Following our studies of meteorology and climatology, I was ready to 

begin wrapping up my study and moving on to the next topic within my 

curriculum.  However, the high point of my research study was about to happen.  

A few days after watching The Lorax, John came into class and asked if we could 

watch Al Gore’s new documentary, An Inconvenient Truth.  I told John that I was 

aware that Al Gore had made a documentary about global warming, but that I did 

not think it was available yet.  Hank spoke up and said, “Yeah that looks good, I 

saw it was coming out soon.”  One student asked if we were talking about the 

Vice-President Al Gore, and if so why he had made a movie about global 

warming.  John said, “Al Gore is a big environmentalist and global warming is 

something that he feels passionate about.” 

 I was totally amazed by this conversation, because not only were the 

students having a very educated discussion, but they really seemed interested and 

curious.  I told the class I would find out when the movie would be available and 

we would make time in our schedule to watch it.  I looked it up and the movie 

was going to be available in two weeks.  So, I bought a copy of the movie the day 

it came out and planned to watch it in class the next day.  I previewed it the night 

I bought it and knew my students were going to love the movie not only for the 

content, but also because the presentation was well done.  I was thinking about 
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what questions I was going to prompt my students with and decided not to prompt 

them at all.  Since it was their idea, I did not want to spoil their excitement by 

making it feel like another assignment.  I also felt it was as good a time as any to 

pull out the crutches and see how they would respond without any Leading 

Questions.  After watching the movie, which the students did, in fact enjoy, I 

asked them to write a one-paragraph opinion response to the movie.   

Student essays continue to show the evolution of the students’ critical 

thinking skills (see Figures 17, 18, &19).  These essays demonstrate the students’ 

ability to incorporate a number of sources of information and experiences to 

evaluate the popular media presentation.  Once again, written as an opinion the 

essay shows how the students formulated an argument by making use of analysis, 

evaluation, interpretation, and inference.  The use of these critical thinking skills 

allows them to defend their argument in a valid and logical way.  The students 

were able to accomplish this through the synthesis of all the information they 

have gained through this experience and putting it together to get a view of the 

“big picture”.  This global view enables the students to be actively engaged 

actively with the material presented in the popular media.   
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Inconvenient Truth Essays 

 

 
Figure 17. Sample An Inconvenient Truth Essay 
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Figure 18. Sample An Inconvenient Truth Essay 
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Figure 19. Sample An Inconvenient Truth Essay 
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 The Inconvenient Truth essay was the last evaluated assignment in my 

research study.  It was also done without a prompt or Leading Question.  

However, my students had the highest level of achievement on this activity.   

 

Figure 20. Sample Student Rubric Scores. 

 

Figure 21. Class Average Rubric Scores 
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More Research – More Filters 

 Students continued using filters as we progressed on through the school 

year.  We continued evaluating journal articles, using the Written Media Filter 

(see Appendix C) that were pertinent to the subject matter we were discussing at 

the time.  The results of these experiences were similar to the previously 

discussed articles.  However, each time we did a new evaluation, there were 

improvements in the students’ critical thinking processes and their comfort with 

these strategies.  We also continued to evaluate visual media in the form of 

movies, like Twister, to decipher science fact from science fiction.  We also 

continued to look at documentaries and docu-dramas, like Into Thin Air, as they 

applied to the content of our studies.  In each case, the students applied the Visual 

Media Filter (see Appendix H) or Leading Questions to direct and enhance their 

critical thinking.  As with the written material, the students’ ability to apply their 

critical thinking skills improved.  I also continued to observe that their comfort 

level with this process steadily increased as well.   

The Storm Subsides 

 On the final day of my data collection, I had the students complete a final 

survey (see Appendix L), and I informally interviewed (see Appendix M) them.  

It was at this point that my students and I could look back and reflect on what we 

had accomplished.  The following excerpts from the exit interviews and surveys, 

speak to the students’ understanding of what they learned and how they view its 
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importance.  These final words demonstrate not only what they have learned but 

how they view its application.   

Concluding Words 

I never thought so much about what I was watching or 

reading before, but I now see the importance. 

I never realized how many ways the media tries to trick and 

deceive us, and I am not someone who likes to be fooled. 

Watching movies in your class is extremely hard work, none 

of my other teachers ever really taught me anything with a movie, it 

was just for fun.  But, I will definitely watch movies different in the 

future, and think more about how the movie is affecting me.  

I never really thought about thinking about other peoples 

motives and the lengths that they would go to deceive others.   

I always just assumed what I read in the newspaper was news 

and so it was true.  But, I now realize that it is only someone’s 

opinion and there might be other views or opinions that don’t get 

published.   

I can’t believe there are so many things to think about when 

watching television.  Is the show using some devise to sway me, how 



86 

 

do I feel about the information, how am I going to deal with my 

feelings, and on and on. 

I  am glad I now know how not to be tricked by the 

media, because then they don’t have power over me!  I  

can’t stand be manipulated, and I now see how if you are 

not always aware you can be taken advantage of, and 

worst of all  you don’t even know its happening.    

 

Figure 22. Concluding Words Pastiche 
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DATA ANALYSIS 

 In an effort to view my study through the widest lenses possible, I 

obtained data from a variety of sources.  My principal data collection method 

involved the recording of my observations and observer comments in my field 

log.  This was further supported by examining my students’ work for evidence of 

critical thinking.  I also supported my findings with a number of student surveys 

and student interviews.  The triangulation of these data sources gave me a wide 

view of the findings provided by this study (Hubbard & Power, 2003).   

 The analysis of these data was conducted primarily in a qualitative way.  

This was achieved through the use of my researcher field log in which I wrote and 

reflected on my observations throughout the course of my study.  An effort was 

made to further support my finding by quantifying data wherever possible.  My 

quantitative data were obtained through the use of a rubric (see Appendix D) 

when analyzing student discussions and student work.  I was also able to gather 

quantitative data through the use of an objective test (see Appendix G).         

 I analyzed my field log, which was the primary data collection method, 

throughout my study by keeping a running record of all my observer journals, 

student work, student surveys, and analytic memos.  I created my observer 

journals using the two-column method (Connelly & Clandinin, 1988).  In the left 

hand column I kept an accurate record of what events and dialog occurred that 

during each class period.  I used the right hand column to record my observer 
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reflections.  I also kept samples of student work and student interviews in my 

field log in sequential order by date.  Any analytic memos that I created or rubrics 

that I used also became part of the field log.  Very early in my study, I began the 

process of reviewing and analyzing the data (Hubbard & Powers, 2003).   

 After the first two weeks of data collection, I began coding my field log, 

including all observer journals, samples of student work, student surveys, and 

analytic memos.  This was done by reviewing and rereading my field log and 

assigning one or two word codes to the margins (Ely, Vinz, Downing, & Anzul, 

1997).  These codes reflect data important to the research question I was studying.  

This process was repeated about once a week, each time starting at the beginning 

of my field log, throughout my study.  Each time I re-coded my field log, I was 

looking for new insights and connections about the data being collected.   

 During my study, new questions arose that were related to my research 

question.  These questions became sub-questions within my study and helped to 

keep me both reflective on my research and focused on achieving the goals of my 

research question.  The following were the four sub-questions that materialized 

from my research study: 

1. What will be the observed and reported experiences when different types 

of critical thinking filters are applied to examples of popular media? 

2. What will be the observed and reported experiences on student motivation 

when students evaluate science in popular media? 
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3. What will be the observed and reported experiences conduct an in-depth 

research project related to a science fiction film? 

4. What will be the observed and reported experiences when current events 

are used to create student motivation? 

 At the conclusion of my study, I further analyzed my data by grouping 

related codes together in a process called binning (Arhar, Holly, & Kasten, 2001).  

The bins that were created reflected codes that were similar in nature and salient 

to my research question.  This process is done as a method of sorting information 

gathered and beginning the process of assigning meaning to the data (Ely et al., 

1997).  Once the bins were created, they were placed in a graphic organizer, 

juxtaposed to one another, in an effort to further examine the similarities and 

important aspects of the data.  Each bin was then assigned a theme that reflected 

the meaning drawn from the codes within that bin.  These themes became the 

major ideas drawn from the data that had a direct relevance to the research 

question. 

 I used a number of analytic memos as a method of reflection and a way to 

summarize information gathered during my study (Arhar, Holly, & Kasten, 2001).  

I also created charts and graphs to display some of the quantitative data gathered.  

Literary devices, such as the pastiche, layered story, vignette, and drama, were 

also used to analyze the data (Ely et al., 1997).   
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 My researcher support group was also influential in the analysis of my 

data.  They not only acted to support the opinions I was drawing from my study, 

but also offered alternate opinions.  These alternate opinions gave me a wider and 

less biased view of my data (Arhar, Holly, & Kasten, 2001).   

 My data were further analyzed by reviewing the work of established 

educational philosophers.  The writings of Dewey (1997), Freire (2003), and 

Vygotsky (1978) added credibility and support to my research study.  By 

comparing my study to the works of these philosophers, I feel I have drawn 

significant and sound results.   
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Bins and Themes 

 
 
 

 
Figure 23. Bins and Themes. 
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Theme Statements 
 
Media Literacy – Expanding students’ media literacy is the first step in 

scaffolding students toward becoming critically aware of popular media.   

Visual Media – Documentaries and fictional movies are good samples of media 

that can be critically evaluated by students.   

Written Media – News articles and stories are good samples of media that can be 

critically evaluated by students. 

Critical Viewing – The development of critical viewing skills encourages 

students to become critical evaluators of popular media.   

Critical Literacy – The development of critical literacy skills encourages 

students to become critical evaluators of popular media.  

Critical Thinking – Media literacy, critical literacy, and critical viewing skill 

create the framework for the development of critical thinking skills that can be 

used to critically evaluate examples of popular media.   

Positive Student Reactions – The critical analysis of popular media causes an 

increase in student enthusiasm and engagement with the course material.   

Negative Student Reactions – In order for student to become critical evaluators 

of media, the teacher must assist them in overcoming their predisposition to be a 

passive audience.   

Teacher Concerns – Teaching students to become critically aware of the popular 

media requires a large time investment both inside and outside the classroom.  



93 

 

FINDINGS 

 This research study sought to explore the observed and reported 

experiences of students using critical thinking skills to evaluate samples of the 

popular media.  Several themes arose from the data collected during this research 

study.  As a result of this study, I have found techniques that can be used to help 

students become critical thinkers.  In addition, I also discovered methods for using 

these critical thinking skills to evaluate samples of popular media.   

Media Literacy – Expanding students’ media literacy is the first step in 

scaffolding students toward becoming critically aware of popular media.   

One of the most important themes that became apparent as a result of this 

study is that students need to develop media literacy.  Maness’ work shows that 

since we cannot stop students from using media, it is extremely important that we 

teach them about media (2004).  Most important is that students need to develop 

an understanding of what it means to be a media literate person.  Students are 

accustomed to being passive absorbers of media, and they often do not think 

about what they are watching or reading beyond the content in the program or 

article.  Furthermore, they do not realize the importance of being a scientifically 

literate person and questioning the information they are presented with.    

 Teaching students what it means to be media literate is a first step, which 

can be accomplished by instructing them on what to look for when using the 

popular media for information, as supported by Goldthorpe’s findings (1993).  
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Educating students on manipulation techniques and the identification of 

differences in meaning are critical to accomplish this goal. Leading students with 

reflective questions is an effective way of accomplishing this goal.  Students will 

begin to understand the importance of who wrote the information and why they 

wrote it.  This was affirmed in the first filter my students completed when we 

discussed the importance of identifying the author of the article.  The students will 

also learn to become reflective about the scientific content and how to evaluate it.  

My students did an excellent job of identifying these concepts when directed to do 

so through the use of both the Written and Visual Media Filters.     

 The development of critical thinking skills dramatically enhances the 

students’ ability to critically evaluate the media, which has direct results on their 

development toward becoming media literate.  As the students begin to apply 

their critical thinking skills to samples of popular media, they begin to be able to 

identify values, social motives, and political motives.  Once students make this 

realization, they begin to see the importance of becoming media literate persons.   

Visual Media – Documentaries and fictional movies are good samples of media 

that can be critically evaluated by students.   

 When developing students’ critical thinking and media literacy skills, a 

number of visual media types can be used.  With the use of prompts and filters, 

students can become actively engaged in the visual content.  This active 
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engagement in the media allows students to critically evaluate the content and 

develop their critical thinking skills.   

 Documentaries and Docu-Dramas allow for students to evaluate the 

scientific concepts within the movie for their scientific validity and accuracy.  

This is extremely important in light of a survey by Fortuna (2001) that showed 

most students could not differentiate between documentaries and docu-dramas.   

These types of films also give students an opportunity to critique the scientists 

and their scientific approach to their studies and theories.  As students become 

critical thinkers, they begin to think about the information presented in these types 

of movies, not just absorb it. 

 Science fiction and fictional movies with science content are also excellent 

tools that can help the development of critical viewing skills.  It is extremely 

important for students to first understand what science fiction is.  Research by 

Langford (2001), showed that we need to teach our students the difference 

between what is and what can be.  Once they understand where science fact 

becomes science fiction, they can begin to reflect on what science and technology 

can accomplish and what they might be able to achieve in the future.  I think this 

was personified when my students examined a five-minute clip from Jurassic 

Park.  The students were able to pinpoint the exact moment in the movie when the 

story jumped from the possible to the currently impossible.  Again, this is an 

important step in developing our students as active participants in their media 
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experiences.  Once they accomplish this, they will realize that they can watch 

movies for enjoyment, but they can also draw knowledge from these experiences.   

Written Media – News articles and stories are good samples of media that can be 

critically evaluated by students. 

 A number of types of written media can also be used to develop critical 

thinking and media literacy in our students.  By employing filters, we can direct 

and focus our students’ reading and encourage them to think about what they are 

reading.  Once again a very important theme is that we move our students from 

being passive absorbers of media to active evaluators.     

 Students can evaluate scientific news articles for their scientific accuracy 

and their use of the scientific method.  It is important that students begin to 

understand that they do not have to blindly accept everything they read.  Through 

the use of their critical thinking skills, they begin to realize that they can and 

should develop their own ideas and draw their own conclusions about what they 

are reading.  The large number of articles the students read about global warming 

speaks to this issue.  The students had to not only identify the scientific material 

in the article, but also apply the pertinent information to their defense during the 

global warming debate.   

 Fictional and nonfictional science stories can also be used to develop 

students’ ability to critically evaluate what they are reading.  As Bean and Moni 

(2003) explain, fictional stories that students can relate to are a good medium to 
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begin engaging students with critical thinking and critical literacy.  Any story that 

is pertinent to the content being studied can be used to engage students in the 

material.  This engagement with the material will reinforce the important theme 

that students need to become actively engaged with the media they are using.   

Critical Viewing – The development of critical viewing skills encourages 

students to become critical evaluators of popular media.   

 Once students have an understanding of what media literacy is, they can 

begin to apply their understanding to the media they view.  An important critical 

viewing attribute is the ability to identify the scientific content in a piece of 

media.  This process of filtering out the unimportant information and focusing on 

the science content is the first step in the evaluation of visual media information.  

A research study by Zindovic-Vukadinovic (1998) showed that students were not 

able to recognize imbedded codes in the media they watch.  This clearly illustrates 

the need for educators to teach students to be critical viewers.   

 The ability to contrast the scientific information presented with other 

scientific ideas and theories is a very important critical thinking skill.  This is one 

of the many ways in which we can transform our students into active participants 

in the media.  The need for students to become active, rather than passive, 

audiences is illustrated in research by Owen, Silet, and Brown (1998).  The 

students are no longer thinking about just the information in an individual 

presentation, but how the information fits into the larger scientific picture.  When 
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the students viewed Al Gore’s An inconvenient Truth, they were watching and 

analyzing the information presented in the context of all they had already learned 

about global warming.  In this way, they were not just absorbing what they were 

seeing, but critically analyzing the information.   

 With the large number of science fiction movies that our students are 

exposed to we also need to address their ability to tell fact from fiction.  It is 

extremely important that our students are able to distinguish what is and what is 

not reality.  This skill can be developed by critiquing science fiction films for that 

which is science fact and that which is science fiction.  This will encourage 

students to question what is possible and think about what might be possible 

(Langford, 2001).    

Critical Literacy – The development of critical literacy skills encourages 

students to become critical evaluators of popular media.  

 Critical literacy skills help students deal with and interpret written works 

produced by the popular media.  Once students are guided toward becoming 

active readers, they can begin to draw meaning from what they are reading.  As 

they begin to see the bigger picture and examine the meaning of the text, they can 

begin to formulate ideas as to the purpose of the work.  Research by Langford 

clearly shows the need for students to be involved in what they read in a variety of 

written media (2001).  While attempting to draw meaning from the media and 

thinking about the purpose, they also begin to see the importance of identifying 
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the author.  Once the author has been identified, the students are able to use their 

media literacy skills to make judgments about how the author’s background and 

affiliations affect the author’s written words.   

 This active form of reading creates an environment where the students 

read to understand.  Instead of reading just to get it done, they become actively 

engaged with the text.  They are no longer able to gloss over the words without 

understanding the content.  They become readers who not only understand the 

text they are currently reading, but are drawing further meaning by comparing and 

contrasting the information with that which they have read before.  The Written 

Media Filters that my students used helped to facilitate this transformation by 

asking the students Leading Questions about the written works.  By requiring the 

students to answer questions about the written material, the students are forced to 

become associated with what they are reading.  This also creates the type of 

reader who will go beyond the current text to find answers to their questions.   

Critical Thinking – Media literacy, critical literacy, and critical viewing skills 

create the framework for the development of critical thinking skills that can be 

used to critically evaluate examples of popular media.   

Students must begin by understanding and using basic forms of critical 

thinking skills, and then gradually work up to more complex forms of critical 

analysis.  Critical thinking skills such as the ability to analyze information and use 

prior knowledge are key steps in students’ ability to understand their own thinking 
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processes.  The students are then able to apply that knowledge to make 

connections and expand their thoughts regarding the information from the popular 

media.  This is why I began my study by teaching my students what critical 

thinking is and how to use it.  I then built on this framework and slowly 

developed more advanced critical thinking skills.   

Once students understand their own thinking processes, they can also begin to 

understand how other people’s minds might work.  They begin to think about 

potential biases and motives in the information that may affect their perceptions 

of the popular media.  Students must be aware of how biases and motives affect 

the media they are viewing (Cates 1990).  Furthermore, Cates identifies the need 

for students to understand the methods filmmakers use to convey these hidden 

messages to unsuspecting audiences.  Through this process, students also develop 

a sense of empathy for people and situations other than their own (Tirri, 1999).   

These steps scaffold the students to more advanced forms of critical thinking.  

For example, students will understand how to form a valid argument, which 

allows them to take a stance on an issue and defend their opinion logically.  This 

creates a situation where students become evaluators of the information in their 

lives.  As they synthesize this information and form opinions, the students also 

create new ideas and theories about the world around them.  The need to scaffold 

students toward becoming critical thinkers is supported by Sharma and 

Hannafin’s findings (2002). 
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Positive Student Reactions – The critical analysis of popular media causes an 

increase in student enthusiasm and engagement with the course material.   

 Student interest, motivation, and enthusiasm increase when using 

examples of popular media to teach science content and critical thinking skills.  

Using popular media to teach subject matter creates a connection between the 

material and the students, which makes for an effective teaching strategy (Owen, 

Silet, & Brown, 1998).  This increase is most likely due to the fact that the 

students are familiar with and enjoy the popular media in their lives.  Using 

popular media is also a dynamic way of bringing the subject to life and engaging 

the students in the material (Greene, 2003).  As a result, student participation is 

also increased, making for a much more active discussion.  This increased 

participation creates an environment where the students are deeply engaged in the 

material being taught.  In seeing the relevance and how it affects their lives, 

students take ownership in the material.  I also think the sense of empowerment 

that critical thinking gives the students adds to their enjoyment of the material.   

 The biggest benefit of directing students toward becoming critical thinkers 

is to no longer have to guide their critical thinking.  Un-prompted critical thinking 

responses become the norm, as the students begin to use their critical thinking 

skills automatically.  Critical thinking becomes a natural and logical way of 

looking at information, and students become independent critical evaluators of the 

popular media.   
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Negative Student Reactions – In order for students to become critical evaluators 

of media, the teacher must assist them in overcoming their predisposition to be a 

passive audience.   

 Certain negative student reactions must be overcome in order for students 

to evolve into critical evaluators of media.  Students are accustomed to shutting 

down their brains when exposed to the popular media.  They also exhibit signs of 

lethargy and inattentiveness when viewing media in the classroom, because they 

feel it does not contain important content and it is for enjoyment purposes only. 

This became evident to me after my pilot study, and the development of the media 

filters and Leading Questions were designed to not only foster critical thinking, 

but engage the students in the media.  These are all negative habits that are 

associated with students who are passive absorbers of the popular media.  As 

students become active views and readers, these bad habits become less of a 

concern (Owen, Silet, & Brown, 1998).   

Teacher Concerns – Teaching students to become critically aware of the popular 

media requires a large time investment both inside and outside the classroom.   

 The benefits of teaching students to become critical evaluators of popular 

media are numerous.  However, these benefits come at a cost, and that cost entails 

a time investment by the teacher.  A block of time must be established to teach 

students about critical thinking and media literacy, followed by the time that must 

be created to give students an opportunity to practice their new skills.  This 
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consists of time given in class to view and read samples of popular media, as well 

as class discussion.   

 In addition, a teacher wanting to teach critical thinking skills must be 

willing to devote a number of hours of personal time as well.  Previewing and pre-

reading samples of popular media to find good content and appropriate material is 

essential to creating good sources for student evaluation.  The development of 

critical thinking filters, Leading Questions, and prompts also requires a large 

amount of teacher preparation.  While the development of rubrics can quicken 

some of the assessment, the evaluation of these types of assignments is time 

intensive for the teacher (Randford, Ramsey, & Deese 1995).   
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NEXT STEPS 

Through the process of being reflective throughout this study, I have 

identified topics that would advance and build on this research.  I have identified 

four sub-questions through my research that would make for interesting research 

studies or avenues to extend the findings of this study.   

What will be the observed and reported experiences when different types of 

critical thinking filters are applied to examples of popular media? 

 During my research study, I used filters to lead my students through the 

process of developing critical thinking skills.  I also used Leading Questions and 

prompts to encourage my students to think critically.  Further research could be 

conducted to determine if filters have an advantage over single question prompts.  

One could also manipulate the filters themselves in an effort to identify the 

qualities of effective filters.  The goal would be to try to identify the filter type 

that is most effective in developing critical thinking skills.   

What will be the observed and reported experiences on student motivation 

when students evaluate science in popular media? 

 Through the implementation of my research study, I observed an increase 

in motivation in my students.  A research study could be conducted to quantify or 

qualify if this is a result of the use of popular media.  Students seemed to enjoy 

the media as a source of knowledge, especially after they felt the empowerment of 

critical thinking skills.  The goal of such a study should try to identify if the use of 



105 

 

popular media in the classroom does in fact increase student motivation in the 

subject area.   

What will be the observed and reported experiences when students conduct 

an in-depth research project related to a science fiction film? 

 During my research study, I used a number of science fiction films to 

illustrate various topics in my curriculum.  I used the movies because the content 

was appropriate to what was being studied and they served as sources of media 

for my students to evaluate.  I believe a study could be conducted to see if using a 

science fiction movie as a guiding theme enhances student achievement.  For 

example, a good science fiction movie about time travel could be used to illustrate 

a number of salient topics in an advanced physics class.  The goal of such a study 

would be to observe the effects of such an approach.   

What will be the observed and reported experiences when current events are 

used to create student motivation? 

 My research study required students to read and evaluate news articles on 

a number of topics.  When asked to read and reflect on these articles, my students 

were very eager to participate in class discussions.  I thought perhaps their 

increase in motivation came from a sense of being connected with the world and a 

sense of how their lives are affected by these topics.  The goal of such a study 

would be to determine if using current events to teach science topics does in fact 

increase student motivation. 
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Conclusion 

  I also believe there would be benefit in repeating this study under different 

circumstances.  For example, this study was conducted in a ninth grade class, but 

I believe it could be repeated in any grade level where the students are 

developmentally ready to become critical thinkers.  My participants were Honors 

students, but I believe this research would be effective in other academic levels as 

well.  This study was conducted within an Earth and Space Science curriculum, 

but would most likely work with any subject matter. I feel this type of approach 

would work universally across any science related subject and would also be 

particularly useful in a social studies curriculum.  

 Repeating this study in other situations or exploring new avenues of 

related research will help to validate my initial findings.  The ultimate goal is to 

develop tools and strategies that will enhance our students’ ability to become and 

thrive as critical thinkers, media literate persons, and evaluators of the 

information presented in the popular media.   
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