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Students’ Perceptions of Science

Ask students their opinions and feelings about any school subject and you will undoubtedly receive mixed reviews. However, for no topic is this as ambiguous as school science. Students are split in their perceptions of science. On the one hand they feel science is an integral part of our society that offers important careers and related services. At the same time, students harbor negative notions towards school science.
 Most programs try to focus on making science more engaging, rather than researching the root of the resentful feelings (Kim and Song, 2009). Research on students’ attitudes towards science and their inherent implications is scarce (Parkinson et al, 1998). In this study I examine student and parental attitudes towards science, as well as the factors attributing to potential negative outlooks. In addition, I test out an inquiry method that will bring students closer to the nature of science. Finally, I re-examine students’ feelings towards science. 

Research indicates that students often perceive science as an unattainable subject that will never be within their grasp. Students often base their opinions about science and scientists according to their teachers’ learning styles (Finson, 2006). In addition, it is up to teachers to demonstrate that anyone and everyone can be lifelong learners of science. The National Research Council states that students must view science as a human endeavor in order to truly understand the nature of science (NRC, 1996). Parental attitudes are also assumed to impact students’ perceptions of science (Marx, Mian, & Pagonis, 2005). Yet the true power to alter viewpoints on science lies in the classroom. Educational changes made at the city, state and national level point to the critical role of the teacher, but also to the importance of smaller class sizes. 
Students’ own perceptions of learning environments are more favorable with smaller class sizes (den Brok, 2006), and I would imagine that all teachers feel the same way. 
With fewer students in a teacher’s charge it is more feasible for independent and small or large group instruction. In this current study the third grade students are fortunate to have two full time teachers, as well as several adult assistants. It is assumed that a smaller teacher to student ratio appeals to everyone involved. 

How students, and more importantly, their cultures, view education is directly linked to personal motivation and achievement. In cultures that value education there is also less evidence of disruptive behavior in the classroom. For students who live in settings that do not value education as a top priority, it is difficult to gain an honest self-assessment of their learning (Elliott, 2001). When they compare themselves to their peers, they may not find their science comprehension lacking or deficient. It is through comparisons that humans are able to judge themselves and find their placement or rank. Even President Obama felt compelled to compare the low turnout of engineering students in America with those in Asian countries. President Obama has made it clear that in order for The United States to develop economically and compete with other world powers, our universities must produce graduates with a higher level of science education (Sweet, 2008). 

Interestingly, in countries where they value education and push students to succeed, such as Russia, the mind is cultivated from infancy. The songs and games that Russian students engage in require higher level thinking and logic (Elliott, 2001) compared to American and English children’s play. Perhaps here in America we should be introducing young toddlers to the joys of science on a daily basis. Children are innately scientists, and it is only much later that their enthusiasm is stripped away as they are forced to learn that science taught in a classroom is usually boring. All children are naturally curious about the world of science; the difficulty lies with holding onto this curiosity.  

Motivating Students

When it comes to getting students more motivated to learn science, teachers can employ two methods: developing self-efficacy and creating contexts for situational learning (Palmer, 2004).  The first technique requires the time to instill a sense of confidence in students, and the latter refers to finding unique contexts for learning. Both teaching styles relate to the Science Content Standard NS K-4.1, Science as Inquiry (As a result of activities in grades K-4, all students should develop: Abilities necessary to do scientific inquiry; an understanding about scientific inquiry.) (NRC, 1996).  Thus, regardless of the actual teaching method selected, it is crucial to consider the role of inquiry in all science lessons.

Students’ confidence in their ability to solve a complex problem is usually coupled with the motivation to put forth more effort. When students are not confident in their inner abilities, it is difficult to put extra energy into an activity. However, students who have a high esteem of their capabilities tend to work longer and harder to finish their work (Palmer, 2004).
 Students usually prefer options, such as selecting a type of alternative assessment, or choosing between independent or group work. Differentiated instruction and assessment gives all types of learners options to allow them to be creative, or to follow standard procedures if they prefer. 
Multiple choice tests do not always test conceptual knowledge. One student claimed, “All I have to do is know the answer and not even understand it” (Waters at al, 2004, p. 98). When teachers assess the science learner, and not simply the science learned, they are connecting their teaching to the National Science Education Teaching Standards (NRC, 1996).

In order for all students to taste success, teachers must make science accessible with simple lessons and clear descriptions. Otherwise, students might feel overwhelmed due to complex conversations. It is also imperative that students feel comfortable asking questions that will heighten comprehension. Science teachers can empower students by letting them know what they will learn and achieve during a lesson. 
Knowing the teaching points ahead of time encourages students to plan out small, quick goals for themselves, and make it easier to notice when they succeed (Palmer, 2004). In order for teachers to be able to break down lessons into short term goals and simple directions, it is imperative that they understand the essential questions behind the science itself. Current teachers do not have an especially solid foundation of science. Science requirements are often light in preservice teacher college courses.
 It is thus often up to educators to take it upon themselves to gain a deeper knowledge of science, such as through the NASA sponsored Endeavor Teacher Program. Online courses are often the easiest methods for teachers to continue learning. 
President Obama has set aside funding for free or low cost online teaching courses, which may keep the National Educational Science Standards at the forefront. In addition, President Obama has tripled funding for science research through the National Science Foundation Research Fellowships, and he has even set aside special funding for research into STEM (Science, Technology, Engineering, Mathematics) courses (2009, Obama Announces New STEM Initiative).  This increased awareness of the importance of educating teachers and students on integral science concepts aims to serve all involved with implementing and learning the science standards. 

Teachers must also be observant to note students’ emerging ideas and preferences of study. When students exhibit interest in a particular science topic, they bring themselves closer to a new understanding. Students might only be excited by one lesson or fascinating idea, and then the enthusiasm might dwindle. On the other hand, continual exposure to a “situational interest” (Palmer 2004) might push students towards a deeper understanding and motivation to learn more about the topic of interest. Teachers seeking out strategies for student interest and involvement should look towards hands-on lessons that spark curiosity and wonderment as students are engaged in active learning. 
It is important that educators differentiate their teaching strategies to hold student interest, and to reach a variety of learners. A learning centered teaching style offers students a more holistic view of the nature of science. 
Students who are comfortable with practical uses of science are flexible problem solvers (Marx, 2005). Practical work in 
low performing countries is often included at the beginning of a science lesson and may not be related to life outside the science classroom. In many science classrooms in Africa, practical activities include performing a task or following directions for using laboratory equipment (Kapenda et. al, 2002). The active participation on the part of the student should be meaningful, rather than rote.

Scientific Literacy
The term Scientific Literacy first came into usage in the 1950’s, but it is still a national educational priority that has not been attained for all Americans
. It is a right for everyone in our country to have a foundation in science education. Schools need to provide ample opportunities for students of all ages to engage in and have a firm understanding of science. 
In addition, it is also imperative that the general public be included in projects such as the Citizen Science (Cooper et al., 2009) projects. Public participation in large scale science research offers anyone interested the opportunity to learn about the nature of science. Citizen Science projects aim to gather data from a large geographical area, in order to attain data on a wider scale. At the same time, there is another motive at play: Science concepts are introduced to the general public. The implications of Citizen Science projects are such that the public’s attitudes towards science become more favorable (Brossard, Lewenstein & Bonney, 2005). Participation in research will raise the level of American scientific literacy, which is currently at an alarmingly low level (AAAS, 1990). 


However, not all scientists feel that the key to scientific success lies within the sphere of science literacy. Hinman (1999) disagrees with our national obsession with scientific literacy, for he believes that our focus on this coined phrase detracts from our true needs- that of a goal for augmenting the level of science education. Scientific literacy is important, but it is not as crucial at creating motivated, life-long science learners. Science, especially in the older grades, can be quite difficult due to its large quantities of spiraling concepts. If students are not interested, it is difficult to make memorization enticing at the secondary level. It is up to teachers, particularly in elementary school, to show that science can be a part of one’s everyday life. 
When teachers become better trained to teach science, the level of scientific literacy in schools will automatically increase. All Americans are considered to have some degree of scientific literacy. It is not necessary or helpful to draw a line between the people that have more or less scientific literacy. What is important to our society is that the general public has a desire to become more scientifically literate. Lifelong science learning should be our educational national priority (Hinman, 1999).

Independent  Research Projects

Teachers should also strive to introduce activities that will engage students enough that they will want to create their own experiments (Palmer, 2004). Encouraging independent thought is the cornerstone of science education. Students should feel powerful enough to alter an experiment the second time around. Students need to understand that science is fluid and flexible. No right answer. Not even a method for finding a right answer. Not even a right questions to research ....Science lends power to the students who choose to accept it. Inquiry in science education allows for student construction of knowledge. 
Sadeh and Zion (2009) examined open and guided inquiry as it applied to scientific understanding. Students who have had sufficient opportunities to undergo the entire inquiry process are more proficient in scientific literacy. Students who are used to open inquiry methods are more apt to apply their flexible thinking to problem solving and procedural understanding.

Students need to be molded into scientists. Teachers must respond to students’ individual learning needs, and combine it with their knowledge of science to create an integrated plan to help students become scientists (Flannagan, 2009). Teachers should push themselves to explain how the science taught in classrooms is related to everyday life scenarios, in particular students’ own lives. Students can understand better when they have had personal contact with a concept (Palmer, 2004). It is easier for students to connect science to their own lives when experiments use common household materials. Relating science to their everyday lives makes it easier to understand the results and the process for arriving at a conclusion, and how it is directly linked to their own lives (Parkinson, et al, 1998).

Context of the Study
This research follows New York City third grade general education students in an immersion classroom with two teachers. The ration of teacher to student is 1:10, which is extremely low compared to other schools in the same urban setting. This small teacher to student ration allows for frequent one to one conferences and small group discussions. The students have had three previous years of science at the same school, always within the classroom setting. Given that all subjects are taught in each classroom, teachers at the school are encouraged to include math, reading and writing in the daily lesson plans, combined with one period each day to teach either science or social studies. At this school, social studies is called the Core Curriculum, for it concerns one big idea which stretches out across an entire school year. Although social studies is taught well at this school in the elementary grades, science is usually pushed to the back of the line.
 There is a quiet time/ choice time after lunch in the classrooms.

The students in this particular class have had exposure to matter, measurement, and energy concepts during the current academic year. They have shown considerable interest in the hands-on experiments that accompany a majority of the lessons. They have not performed well during practical assessments, although they are able to complete assignments and activities during class. Adult assistance is always available during classwork, yet not during assessments. 

I chose to research the students’ attitudes towards science as well as their own personal connections to science because I notice that students are generally interested 
in science topics, yet do not seem  to relate the science they learn in class to their own lives. I also wanted to view the differences and similarities in student and parent opinions towards science. I opted to give students and parents their own questionnaires to complete. Most of the questions center around attitudes towards science and connections between science to quotidian activities. 

After considering all of my readings concerning Nature of Science (NOS) concepts and inquiry projects during my previous Endeavor courses, it seemed only fitting that I would try to incorporate these two ideas into my research. To follow I offered students the opportunity to work on an independent research project during their choice time after lunch. This was not a requirement, but it was explained that students who chose to work on an independent research project would be given adult assistance in following the scientific process, and that the study could be used for the school wide science fair in late spring. Students were given science notebooks and worked several time a week to research and experiment. Adult assistance was given in the form of places to find research materials, but all inquiry ideas came from the students. Finally, students were interviewed at the end of the study to once again examine their attitudes towards science in general, as well as concerning their perceptions of science as related to their everyday lives. 

Predictions

It is my prediction that students at the beginning of the study will feel a disconnect between the science taught in school and their daily experiences. I also predict that after a successful research project that is characterized by independent study students will view the moments in their lives that science plays a role. It is not that there will be more occurrences of science; rather students will have a broader perspective on the nature of science, and they will notice the everyday examples of science during a typical day. It is also my assumption that the students who chose to not work on an independent research project will continue to feel disconnected to the science curriculum.
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