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There are many goals that teachers aspire to reach in their classrooms and for each teacher those goals are different.  I have many goals for my students, but  there are three goals that I believe are paramount.  In my classroom I will endeavor to develop my students’ critical thinking skills, teach them how science is connected to their everyday lives, and direct their thoughts towards safety in science. Critical thinking skills are important for society to innovate and improve.  When students see the connections between science and their lives, they will become scientists in everything that they do.  When students have a mind for safety, they will consider how to conduct their lives safely.  These goals are distinct by themselves, but I also believe that developing students’ critical thinking skills is most important because it is coterminous with the other two.  Students will engage their critical thinking skills when they see where science shows up in their daily lives, and students will need those same skills when considering safety. 


Critical thinking and creative thinking skills are more than advantageous in our society, they are essential.  American culture and human society in general are increasingly complex and technological.  We have all seen the graph of technology over time, and how it is ever-increasing.  As its complexity increases, so does the challenge of keeping up with the knowledge of that complexity.  It becomes increasingly time-consuming to memorize information.  It becomes more important to teach students how to learn on their own, and how to obtain the necessary information.  When they have these skills it will help them become innovators and inventors who will not only keep up with technology, but add to it. 


Because we also live in an increasing media-centric society, critical thinking skills are important to analyze and assess the media with which we are bombarded on a daily basis.  Advertisements, news media, politicians, and more are all trying to influence people.  It is important for students as future citizens to inform themselves and maintain a ‘healthy skepticism’ when viewing media.  We as a people need to recognize when we are being influenced and to take into account that influence when viewing the media.  Science has been used as a blanket to sensationalize and even cover up many phenomena.  The recent “Climate-gate” scandal where a research center was discovered to have hidden or even doctored data (BBCNews, 2009) has highlighted the necessity of scientific argumentation and students need to be aware that this type of influence is going on, even from scientists. 


Critical thinking is a higher-order thinking ability and when engaging students on that level, they become better learners.  It has been shown that students being taught with strategies that engage their critical thinking skills do better on standardized tests than students using traditional methods (Koray & Köksal, 2009).  Also, when teachers purposely teach to engage critical thinking, it has a positive effect on students’ critical thinking skills over traditional methods (Miri, David, & Uri 2007).  The question becomes how to implement critical thinking lessons, and the answer is two-fold: inquiry laboratory activities and media analysis lessons. 


The New York State Math, Science, and Technology Standards (NYSMST) say that the “central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing and creative process,” and that it “involves the testing of proposed explanations involving the use of conventional techniques and procedures and usually requiring considerable ingenuity,” (USNY, 1996).  To that end, traditional laboratories in a science class can be adapted with inquiry in mind.  After giving students an explicit lesson in how to use a piece of equipment, they can then be tasked to hypothesize on some natural phenomena, design their own experiment to analyze gather data, run the experiment and then analyze the results.  For example, in a lesson on density, students are given an object of non-uniform shape and are restricted from using a ruler.  Given their knowledge of density, students can hypothesize how to measure volume and mass, design an experiment and perform the experiment.  This type of activity will allow students to practice their critical and creative thinking skills. 


To exercise students’ critical thinking skills with media analysis, an activity that analyzes media can be used.  Because chemistry is fundamental to many other science areas like Earth Science and Biology, a controversial topic will not be difficult to select nor will an adjoining piece of media be difficult to find for this model.  Students will be given a controversial topic or a phenomenon with competing explanations.  Students will then research the topic and find media sources that support one side or another.  Students will then analyze that media to discover what kind of influence the media is attempting to apply.  Students will ask and answer questions about the media, for example, who is the author of the message, why are they sending it, and what kind of words are being used in the media.  Students will also look for the facts or evidence in the media and relate it to the author’s intent.  Unlike an inquiry lab, this activity doesn’t require the creation of a hypothesis but rather the analysis of an existing one.  Nonetheless, the activity will help students practice and develop their critical thinking skills. 


Developing the connection of a science class to a student’s life could potentially be difficult.  However, it is still nonetheless important as a teacher to bring it to the classroom.  We want out students to be life-long learners, and in order to reach that goal we need to connect what they are learning in the classroom to what they are experiencing in their lives.  This is the heart of the concept of constructivist teaching, the student will build upon what they already know.  When students see that the science concepts they are learning are related to what they’ve already experienced in real life, they’ll fall back on that knowledge in the future when appropriate.  Students may say that they will “never use this stuff,” however as a teacher it will be my task to show them that the concepts in classroom are there in their real world. 


Studies have shown that putting science concepts in context with the student’s real life, they become more motivated learners (Hofstein & Kesner, 2006).  In a case study involving interviews with a student and a teacher that used a concept-based curriculum first and then a context-based curriculum second, the results were viewed as positive (King, Bellocchi, & Richie, 2007).  During the context-based curriculum, the student was given a specific event (the discovery of a sunken ship) and the concepts of chemistry were applied to that event.  The student stated that it was better because while she learned the concept the year before, she was now seeing it in a practical sense. 


To implement the real-world connections, I plan to focus my labs around real world issues.  The unit on reduction-oxidation reactions involves batteries, which can be tied to alternative energy issues.  The gas laws can be tied to a whole host of things, including scuba-diving.  There are many ways to connect the concepts of a science classroom to the real world.  Additionally, inquiry can play a big role in context-based teaching.  If the role of inquiry in the classroom is to help students design their own explanations of natural phenomena, then inquiry-based lab activities can be easily adapted to include the real-world problem. 


The design outlined in Problem-Based Learning in Science Education (Akcay, 2009) could be adapted for chemistry.  For example, students will be tasked to find the source of a pollutant found in Lake Erie.  As the teacher, I will review what they know and what they need to know about the problem.  The students, in groups, will define the problem, gather and share information, and generate possible solutions.  The students will then evaluate their solutions in a class discussion.  We will also discuss any misconceptions about the activity. 


Safety should be the concern of every teacher, but in the science classroom it is especially important.  Every now and then one reads about an accident involving a high school class and a science experiment gone wrong.  When reading about the details of the accident, one can see where the accident was preventable.  Students need to be able to conduct science in a safe environment, not just for their health but for others as well.  When students have a mind for safety in the classroom, they can extend it to their home life as well.  When students know what conditions are considered safe, they can set up their lives appropriately around those conditions as well. 


In a survey done in Texas of 199 randomly chosen secondary schools, there were several correlations to the frequency of incidents and accidents.  Overcrowding and classroom space were major contributors to incidents (Stephenson, West, Westerlund, & Nelson, 2003).  As a teacher I could potentially be under these conditions.  I would definitely have to modify and possibly eliminate labs that could be unsafe in overcrowded and/or cramped conditions.  Discipline was also a factor (Stephenson, West, Westerlund, & Nelson, 2003).  A student who is disruptive and behaving inappropriately is a danger to the rest of the class and the teacher.  A low tolerance for improper behavior in the lab will be adopted.  Another source for increases in incidents was inadequate teacher preparation (West, Comer, Pickhardt, Westerlund, & Stephenson, 2004), and that is something that falls to me.  By doing what I can to be prepared for each lab, I can be ready to best serve my students and keep them safe. 


Not all accidents are preventable but many of them can be.  In order to set up that prevention, I must keep my students’ minds on safety throughout the year.  Most teachers start class with a safety lab, but do not revisit it. In my classroom, a year-long plan will keep safety fresh on the minds of my students.  To reach this goal, I will implement several strategies to keep students’ minds on safety when performing any experiment.  From the beginning, a safety contract with the list of rules is signed and handed in.  Based on that contract, “Making Sense of Safety” recommends a “Why/Why not?” game to go with it (Barrier, 2005).  In it, students work in groups and share their perceptions on each rule, and generate a reason why or why not certain behavior on the rule list is acceptable.  This allows students to think about each rule instead of just reading the list, signing it and handing it in.  Additionally, when a student completes a laboratory activity, he or she will have an opportunity to put on the report a perceived safety consideration after completing the experiment.  Also, each lab class can begin with a safety question that students can answer.  With these constant reminders, students will keep safety at the forefront of their minds when conducting experiments. 


Rationale is defined as an explanation of the fundamental reasons serving to account for something.  My teaching rationale can be centered around three goals: developing students’ critical thinking skills, connecting the concepts from science class to their real lives, and keeping their minds on safety.  Each of these goals is very important for successful adults, and it is my hope to instill my students with these values while their minds are still malleable.  To me, critical thinking is most important, however.  Critical thinking and creative thinking will lead students to see the science concepts in their lives, and when students have minds for safety they will consider future situations critically hopefully finding safer solutions.
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