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The Science Education Improvement Imperative 

There has been a consistent decline in American education for decades. Indeed, The National Commission on Excellence in Education (NCEE) reports, “The educational foundations of our society are presently being eroded by a rising tide of mediocrity that threatens our very future as a nation and a people. What was unimaginable a generation ago has begun to occur-- others are matching and surpassing our educational attainments” (Gardner). While this decline in education is a serious topic that should employ the concern of every citizen, one of the areas of greatest concern is that of science. This concern is because science has the greatest effect on the United States and its ability to compete in the global community.  The necessity for our citizens to excel in the subjects of science comes from the fact that so many professions such as economics, technology, engineering, science, medicine, manufacturing and many other areas are built upon the fundamental scientific knowledge that should be taught in elementary and secondary schools. 

This problem of poor science education in America has been a growing problem for many years. John Slaughter, a former Director of the National Science Foundation, states that there is “a growing chasm between a small scientific and technological elite and a citizenry ill-informed, indeed uninformed, on issues with a science component” (qtd. in Gardner). The division between the few who become highly educated experts in fields of science and the “uninformed” public effects fields of science because fewer students are initiated professionally into these fields. This initiation is essential so that these vital areas of science continue to experience growth and innovation. Both of these conditions come as a result of lax science education in public schools. Therefore, there must be immediate action taken to improve the teaching of science in public schools to ensure that the United States can retain it world wide preeminence. 

This lax science education was caused by rigid graduation requirements in science being replaced by courses of student choice: which typically weren’t science but rather soft classes that teach less-essential skills. If this trend of less and less of the population having an adequate form of science education continues and the division between the experts and the general public continues to grow the United States will suffer. It could even loose its reputation as a world leader in economy, technology, engineering, science, medicine, manufacturing and many other areas. 


The best way to improve science education is to change what we teach and how we teach it. This involves changing the teaching environment, curriculum, and teaching methods. Schools requirements and standards in the United States differ from district to district and even school to school. There certainly are schools that are reaching their potential, but in general U.S. schools are falling short, therefore, these recommendations serve as a benchmark for all schools in the U.S.  

Science education can be improved, in the first place, by changing the teaching environment found in average U.S. schools. This includes the classroom atmosphere and effective use of time for teaching and learning. Failings in this category are often a result of interruptions or disruptions during instruction and inadequate time allotment for the curriculum.  Classroom disruptions often stem from poor student-teacher relationships where there is inadequate respect and discipline between students and teachers. The numerous interruptions in American schools are tied to various opinions of instructors and administrators of what is relevant use of class time. Class time is often replaced by things such as announcements, assemblies, and unnecessary interruptions. Evidence of this was found in The Third International Mathematics and Science Study (TIMSS) which studied classroom settings and teaching methods in multiple countries world wide. TIMSS states that “lessons were halted by… interruptions in 28 percent of American lessons, 13 percent of German lessons, and zero percent of Japanese lessons” (Stigler 320). The students of both of these countries, Germany and Japan, consistently receive better ratings for science literacy than the United States. These interruptions link directly to the education that students are able to receive because of the vital time that is being wasted. 

This problem is compounded in its threat to satisfactory science education when the amount of time allotted for school is much less in the U.S when compared to other nations. In a report to the nation and the Secretary of Education, The National Commission on Excellence in Education stated that 

in England and other industrialized countries, it is not unusual for academic high school students to spend 8 hours a day at school, 220 days per year. In the United States, by contrast, the typical school day lasts 6 hours and the school year is 180 days. A study of the school week in the United States found that some schools provided students only with 17 hours of academic instruction during the week, and the average school provided about 22. (Gardner 1) 

With such discrepancies occurring regularly in science (and all subjects) it is evident that much time for instructing students is taken away by unessential and often meaningless activities. This lack of effective time management shows students that the subjects they are learning are inferior to things such as that week’s upcoming sporting events, school announcements, and last weekend’s adventures.  


To rectify this situation the following recommendations should be implemented: (1) an augmented focus on administrative discipline and order to ensure that teachers are able to focus their time and efforts on instruction, (2) the weighing of non-essential activities for their contribution to the education of the students and the elimination of those that aren’t beneficial, and (3) the implementation of a schedule of longer days and an extended enrollment period to provide the opportunity for more thorough and effective coverage of science curriculum. By executing these steps it will ensure students are provided an appropriate environment to effectively learn the principles of science needed to allow them to contribute to society as profitable citizens. 

The second area of emphasis for reform in U.S. schools is that of curriculum, specifically, what we teach. The National Commission on Excellence in Education reports their assessment of the curriculum used in U.S. schools as they looked at curriculum used over a number of years to identify its quality and development. The Commission stated that

secondary school curricula have been homogenized, diluted, and diffused to the point that they no longer have a central purpose. In effect, we have a cafeteria style curriculum in which the appetizers and desserts can easily be mistaken for the main courses. Students have migrated from vocational and college preparatory programs to "general track" courses in large numbers… This curricular smorgasbord, combined with extensive student choice, explains a great deal about where we find ourselves today. (Gardner 1) 

From this we see that students have been allowed to migrate from rigorous courses that prepare them for college and their occupation to soft classes that teach less-essential skills. This is especially true with science courses where most American students are required to take very few science courses to qualify for graduation, consequently, leaving them clueless to many basic scientific principles necessary for college and competitiveness in our highly scientific world.

One of the suggestions for rectifying this situation is increasing the minimum requirements of science for high school graduates thus making the requirements more congruent to the goal of preparing students for further education, future occupation, and to be contributing citizens in our scientific world. Specific recommendations for improvements are (1) an increase in the number of years of science that are required, and (2) curriculum for science courses should be focused on essential concepts and principles with an emphasis on not overloading teachers and students with a plethora of information, thereby providing for adequate time for quality teaching and learning. 

Another important way to improve science education is to change the teaching method that is most typically used. In The Third International Mathematics and Science Study (TIMSS) researchers found that, of the three countries studied, Germany, Japan, and the United States, the countries of Germany and Japan have very different teaching strategies than U.S. teachers. For example, in most typical American science classes the teacher spends a majority of the time instructing on the key concepts to be learned. The teacher then displays a problem to be solved that relates to the key concepts. This is accompanied with the presentation of a formula that will be used to solve the problem. Through discussion and example the teacher shows the students how to solve the problem. The students are then let loose to try to repeat the teacher’s example on their own. In this example, as was the case found by the TIMSS study in most American schools, the major emphasis is on developing skills necessary to solve specific problems. 

What’s wrong with this? The difference is that in most countries that surpass the United States in science literary tests, like Germany and Japan, the focus is on the students formulating ideas of their own and on understanding basic concepts.  By contrast in countries like Germany and Japan the teacher begins class with the presentation of a problem. The students are then required to formulate and discuss ideas of how the problem might be solved. After several minutes of this the students would be asked to present their methods to the class.  Then the teacher reviews the problem and discusses the possible concepts used to reach a correct solution; including those presented by students. In other words, students create their own formulas which are checked against the standard, as presented by the teacher. The contrast is that outside the U.S. there is generally an emphasis on formulating ideas and understanding the concepts, instead of just developing the skills to solve the problems. This alternative approach develops a greater depth of understanding of concepts. This deeper understanding provides a solid foundation to build on as more complex concepts are taught. 

The American method of teaching affects science education in that it leads teachers to nurture an emphasis on fact memorization and shallow knowledge, rather than developing a scientific mind and solid understanding of basic methods of scientific investigation. This affects a student’s future performance because, in contrast to the alternative approach, American students are generally not comfortable with searching for solutions to problems they are unfamiliar with. The methods used in the United States generally are effective only long enough to pass a test and are soon forgotten thereafter. This lack of longevity of knowledge is because the skills learned apply only to specific problems and situations, rather than being developed as a general approach to any problem. On the other hand, the result is a stronger scientific mind and a more thorough understanding of the basic concepts, when using the teaching methods found in other countries. Evidence of this better understanding and reasoning can be found from the results of an international test conducted by The National Center for Education Statistics conducted in 2003 which shows an assessment of the overall science scores on standardized tests of the United States compared to other countries. These results are displayed in the table below. 

Table 1: Average Science Literacy Scores by Country (Lemke 22)
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The NCES also states that “based on PISA (the Program for International Student Assessment), U.S. 15-year-olds scored below the science literacy average of the 29 participating OECD (Organization for Economic Co-operation and Development) countries (table 9). Students in 15 OECD countries had higher average scores than students in the United States, and 6 OECD countries had lower average scores” (Lemke 22). These test results again show the necessity of mending education methods in the United States. 



Changing teaching methods is likely the most difficult to incorporate and yet it is the most essential. It involves changing the focus of teachers and lesson plans and even changing how teachers are taught to teach. This reform ultimately involves teaching teachers. This process will likely take the most time and effort. The suggested actions are to instruct current teachers on ways of reforming their teaching methods to include more student formulated ideas, more collaboration among students to develop their own solutions, less emphasis on merely developing skills, and a greater focus on the depth of student understanding. Greater efforts must also be taken to train the generation of new teachers now enrolled in colleges and universities of methods for achieving these same goals. These actions will immediately begin the flow of reform into the teaching staffs in the United States so that within only a matter of a few years great reform will be made possible. 

If action is not taken now to rectify these problems by implementing the suggested solutions then the quality of science education in America will continue to decline. Soon, the United States will be far behind other industrialized countries and we will fall under the bondage of their scientific advancements. This bondage could occur in areas such as military advances, computer technology, medical and health care advancements, commerce, industry and the list continues. Imagine the affect on the common lifestyle in the U.S. if we were no longer self reliant in these areas but rather dependant on foreign countries for advancements in any one of these areas. Yet if these suggestions are integrated into the education systems of America they will begin to repair the damage that has been done, ground will be regained and as a country we will resume preeminence as a scientifically educated society thus helping to secure a place for the U.S. in the globally competitive world we now live in. Most importantly, however, it will secure an education for all citizens that will grant them the tools needed to free themselves of all possible intellectual bondage and achieve the American ideals of “Life, Liberty, and the pursuit of Happiness” ("The Declaration of Independence”) that this country was founded upon.
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