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Abstract
This action research case study focuses on whether changes in the details of a written explanation of science experiments or investigations by fourth grade students would occur when the experiments or investigations were repeated as homework.   To study this, students were presented with an experiment or investigation to conduct in class.  Students offered a written explanation of the experiment or investigation upon completion.  The students’ homework was then to take the experiment or investigation home to repeat the experiment or investigation to a family member, and also complete a written explanation.  











Do Written Details of Science Explanations Change 
When the Experiment is Repeated as Homework?
Problem Statement
Science and mathematics are taking center stage in education, and whereas while mathematics has been a part of the national ‘high-stakes’ testing, along with reading and language arts, science has not, until recently.  Included in the assessment of students’ achievement in science is a performance assessment which requires students to conduct an investigation and write an explanation of their findings.  The test assesses their scientific thinking.  To perform well on the test, students must not only be able to think scientifically, but also express their thoughts in the space provided.  In my classroom, I have difficulty getting students to express their understanding of their findings using details.  Sometimes their sentences are fragmented, or they omit important information.   Many factors may contribute to the problem of insufficiently responding to the task of explaining their findings including the student’s attitude toward science, weak vocabulary, or a lack of confidence in performing or explaining the results of an investigation.	Comment by Amanda M Gunning: You might also wish to include mention of Obama’s remarks on this subject as more evidence for this statement	Comment by Amanda M Gunning: You should probably include what state you are talking about for context Also, which grade-level assessment this is	Comment by Amanda M Gunning: How do you know these are the factors? From research? Or from student comments? Please include either citations or say, “Students tell me that . . “ or “from my observations, I have noticed that students seem to . . .”	Comment by Amanda M Gunning: After this sentence, add either another few sentences or a paragraph about what you will explore in your study as it relates to what you just said.
Review of the Literature
A Focus on Science, Technology, Engineering and Mathematics
The push for improvement Science, Technology, Engineering and Mathematics (STEM) education is relatively new.  A 2005 Government Accountability Office (GAO) report stated that, as of 2004, there were 207 federal programs involving increasing the number of students studying STEM fields or programs to improve the quality of STEM education (Kuenzi, 2008, p.19).  STEM education is now at the forefront of the Obama Administration’s agenda for improving American education.  In international tests like Trends in International Mathematics and Science Study (TIMSS), which tests the achievement of 4th and 8th grade students in countries around the world, and the Program for International Student Assessment (PISA), American students are beaten out by other countries.  The results of these types of international tests have fueled a concerted effort to put and keep STEM education in the spotlight.  	Comment by Amanda M Gunning: Cite this – either one of his speeches or I am sure you can find something on the whitehouse site	Comment by Amanda M Gunning: Again, just cite at the end of this sentence, the latest TIMMS and PISA reports (you can  get them online)
On November 23, 2009, President Barack Obama called for several nationwide programs, including a “National Lab Day,” in an effort to excite and inspire American students to excel in math and science (Prabhu, 2009).  Addressing the need for quality math and science education, the President announced the formation of high-powered partnerships with non-profit groups, companies, foundations, and science and engineering societies to improve the achievement of American students in math and science.  The goal is to move students in the  from the middle of the international pack to the top.   Even Sesame Street is participating with “My World is Green and Growing,” the name of their its Early STEM Literacy Initiative.  	Comment by Amanda M Gunning: You should cite this at the end of the sentence too – if it is in Prabhu, just relate it back to the other sentence so it is clear where you are getting your info from. Otherwise find an online site to quote
If students are lacking in STEM education, it seems that their teachers must also be lacking in their ability to deliver STEM instruction.  Many teachers aren’t qualified to provide a STEM education.  According to the US Domestic Policy Director Heather Higginbottom, "Tteacher quality is one of the major areas that the [Education Department] wants to reform. We’re hoping these types of national projects will inspire teachers to want to take part in STEM," Heather Higginbottom, Domestic Policy Director said (Prabhu, 2009).  In the 2005 GAO report (Kuenzi, 2008, p.20), of the 207 federal education programs in place addressing STEM education, 39 targeted elementary school teachers, and 28 targeted elementary school children (Kuenzi, 2008).  NASA’s Endeavor Teacher Fellowship Trust Fund has partnered with State Departments of Education to allow Endeavor Fellows to learn “to apply research-based pedagogical strategies and cutting-edge STEM content to their classroom contexts” (U.S. Satellite Laboratory, Inc., 2010) in step with the national goal for STEM education.	Comment by Amanda M Gunning: What kind of teachers are we talking about? Elementary? Explicitly say that b/c I think HS would not be part of that, right?

Since you are talking 4th grade, I assume you mean elementary – you might also consider these studies for inclusion to back up your claims:
Olson, J. K., & Appleton, K. (2006). Considering curriculum for elementary science methods courses. In K. Appleton (Ed.), Elementary science teacher education. Mahwah, New Jersey: Lawrence Erlbaum Associates, Publishers.

Anderson, R. D., & Mitchener, C. P. (1994). Research on Science Teacher Education. In D. Gabel (Ed.), Handbook of research on science teaching and learning (pp. 3-44). New York: Macmillan.
	Comment by Amanda M Gunning: It might be better to say “prepared” here b/c then if they aren’ qualified, then why are they in the classroom? “Prepared” might be a little less inflamatory	Comment by Amanda M Gunning: What types? Maybe explain in a sentence after, or add in a clarification in brackets	Comment by Amanda M Gunning: According to the article, is this considered a good number or not? Maybe just say something like: “only 39 targeted Teachers etc” if it is considered a small number, which I am assuming it is. But if Kuenzi portrays it as a positive thing, say that instead
The development and use of a standardized assessment tool to understand how American students are performing in the areas of math and science in their schools is a state-to-state practice. New Hampshire, Vermont and Rhode Island have banded together and developed the New England Common Assessment Program (NECAP) tests for Reading, Language Arts, Mathematics and Science.  Reading, Language Arts, and Mathematics are assessed in October, whereas the Science NECAPs are delivered in May of each year.  While it is my natural concern for my students’ performance on all assessments, as a NASA Endeavor Fellow, I have a particular curiosity about my students’ performance on the NECAP Science assessment.  	Comment by Amanda M Gunning: Move this up to the top of the paper where you talk about the high stakes testing
Assessing students’ understanding of their participation and observation of science experiments and investigations is heavily reliant upon a written response on standardized high-stakes tests.  Under No Child Left Behind (NCLB), New Hampshire fourth grade students (typically, 9 and 10-year-olds) are tested in the discipline of Science in May of each year.  When schools fail to make Annual Yearly Progress (AYP) on the NECAPs, they are labeled as “failing” schools.  My school has failed to make AYP for seven consecutive years in the area of Reading.  We are a Title I school with a high rate of Special Education students.  The label is punishing enough, but there are also consequences that go hand-in-hand with the label.  Schools are required to examine the data and determine how they are going to change in order to elevate student achievement on the tests.
 	The Science NECAP test results are not yet included as an indicator of whether or not a school is “failing” or “successful,” but one day, it may count, and the test’s current results can help schools determine where they need to improve their curriculum or instruction to ensure every child makes AYP.  	Comment by Amanda M Gunning: Move this into the above graf and up to the top
Scientific Inquiry and Performance Assessments
What factors influence a student’s ability to do well in science?  Ornstein’s (2006) study of students’ attitudes toward science recognized and tried to limit the many variables influence an educational environment, which include student ability, “the subject being taught, how it is presented, the personalities of the teacher and of the students, the background experience and knowledge of the students and the social environment in and out of the school”(p.295).  Ornstein found that students had more positive attitudes toward science in classrooms that frequently provided “more challenging, open-ended experimentation and inquiry” (p.294).  	Comment by Amanda M Gunning: Connect this to the graf you should add talking about the value of inquiry in general and maybe move the last quote up within  the graf and provide a sentence that connects the two paragrafs
As part of the Included in the Science NECAP test is Performance Assessment in which “a student’s ability to make connections, express ideas, and provide evidence of scientific thinking” is measured.  Asserting that science is more than knowing facts, formulas and processes, a performance assessment is based on science inquiry skills (State of New Hampshire Department of Education, 2009, p.8).  Inquiry is at the heart of science learning, and to the extent that the annual State of NH science assessment of students’ learning throughout their education in science includes a performance assessment task.  In order to do well on this component of the NECAP Science Test, students must have experiences in the classroom that prepare them for doing well on the assessment.  “Inquiry skills are the ability to formulate questions and hypothesize, plan investigations and experiments, conduct their own investigations and experiments, and evaluate their results.” (State of New Hampshire Department of Education 2009, p. 8).  
	What factors influence a student’s ability to do well in science?  Ornstein’s (2006) study of students’ attitudes toward science recognized and tried to limit the many variables influence an educational environment, which include student ability, “the subject being taught, how it is presented, the personalities of the teacher and of the students, the background experience and knowledge of the students and the social environment in and out of the school”(p.295).  Ornstein found that students had more positive attitudes toward science in classrooms that frequently provided “more challenging, open-ended experimentation and inquiry” (p.294).  The study did not include a focus on science homework or repeating experiments or investigations as homework.	Comment by Amanda M Gunning: Connect this to the graf you should add talking about the value of inquiry in general and maybe move the last quote up within  the graf and provide a sentence that connects the two paragrafs
Performance assessments in the classroom and on standardized state tests are based on science inquiry.  “When engaging in inquiry, students describe objects and events, ask questions, construct explanations, test those explanations against current scientific knowledge, and communicate their ideas to others. They identify their assumptions, use critical and logical thinking, and consider alternative explanations” (National Committee on Science Education Standards and Assessment; National Research Council, 1996, p.2).  This ability to write about their findings is what the council regards as “minds on experiences” (p. 2), in which science is an active process and where students think about science.
In a performance assessment, students are required to develop and evaluate their written explanations of the investigation they conducted with other students.  Science has a content-rich vocabulary.  The words may not be used on a day-to-day basis, and need to be specifically taught to students.  (Best, Braisby, & Dockrell, 2006).  Are students’ explanations limited by a weak science vocabulary?  	Comment by Amanda M Gunning: Are these research questions? Even If they are not, they don’t belong here. Instead you need a transitional paragraph to get to the next section talking about homework – wrap up the inquiry stuff and lead into how that connects to homework (inquiry at home?)	Comment by Amanda M Gunning: IS there any research that provides answers to this question? I would put that here instead of this question
What role does student confidence play in a student’s ability to formulate a well-written explanation of their investigation?  Do students need the opportunity to conduct the investigation a second or third time before writing an explanation?  Does sending the student home with the materials to demonstrate the investigation, as homework, increase the details of their explanation?  
Homework
Homework in any school discipline has been and continues to be a controversial subject Many educational stakeholders have argued their opinion, including students, teachers, administrators, school board members, and researchers.  As a fourth grade teacher, I often reflect on my own education, trying to remember what types of instruction had a positive effect on me, and what didn’t.  I often recall when I had an “ah-ha” moment and I share those experiences with my students.  In my many reflections, I do not recall having been assigned much homework in kindergarten through sixth grade, except when I was asked to bring in something specific, as I recall doing for a unit on plants in the fourth grade.  I collected leaf specimens that included a variety of deciduous and evergreen leaves.  Today, my school assigns 10 minutes of homework per night to students, based on grade level (10 minutes for first grade, 20 minutes for second grade, etc.), which is the homework “rule of thumb” suggested by Harris Cooper, a psychologist who heads the education program at Duke University in Durham, NC (Keller 2007).    
There is controversy regarding the impact of homework on student achievement.  Harris Cooper reported that in elementary grades homework has “no discernible effect” on achievement (Black, 1997).  Kenneth Whyte asked homework critic, Alfie Kohn, to give “an example of what might be considered good or useful homework” (Whyte, 2006).  Kohn responded that 1.) homework chosen by the students 2.) free-choice homework or 3.) “the form of activities that logically ought to be done at home, like replicating a science experiment in one’s own kitchen…” (Whyte, 2006).  Demonstrating an experiment students conducted in school for a family member at home gives students the opportunity to share their knowledge and understanding of science concepts to the people they care about most.  John Holdren, Director of the White House Office of Science and Technology Policy, cites that “parents are crucial in stoking students’ desire to learn about STEM subjects, and he hopes parents and kids will reinforce each other’s enthusiasm” (Prabhu, 2009).  Will the demonstration of a science investigation or experiment to a family member increase the details in students’ written explanations? 	Comment by Amanda M Gunning: Again, I see this is a style thing to put the questions in like this, but that is better for essay-type writing to engage the reader. For the purpose of this paper, questions really only belong as research questions or in the conclusion, when you are suggesting future avenues of research
My research focuses on changes in detail of students’ constructed written explanations of hands-on science experiments or investigations when the experiments or investigations are repeated as homework. My 4th grade students will first complete an investigation in class and construct an explanation based on their science knowledge and evidence from the experiment or investigation, and then take the materials home to demonstrate it to a family member, and also write an explanation of the experiment or investigation.	Comment by Amanda M Gunning: This is a good transition paragraph to the next section (methods) keep it and keep it here, just make it a little more general, because you will discuss the details in the methods part. Take out the second sentence and instead write one that relates the first sentence to your section on inquiry and then on HW
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