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Abstract
Based on literature reviewed, there is a strong possibility that teacher knowledge effects student motivation.  Students at Cesar Chavez Elementary were surveyed to determine whether an influence exists. Utilizing convenience sampling, data was gathered from a sample of 10 students.  From the small sample of 10, the data will be disseminated to see if there is a relationship between teacher knowledge (independent variable) and student motivation (dependent variable). Students completed a survey that provided the researcher with data to prove or disprove the hypothesis, that strong teacher knowledge is more likely to positively affect student motivation.  Findings showed no statistically significant evidence to support that teacher knowledge effects student motivation.  









A Review of Literature on the Effects of Teacher Science Knowledge on Student Science Motivation and Achievement
For many years, there has been a running debate in education about the role teacher content knowledge has on student achievement. Many educators will argue that a teacher with little more than a basic understanding of their content can be effective if they are already a good teacher. However, the majority of education organizations dispute that extensive content knowledge is needed in order to be an effective teacher.  In the U.S., content knowledge is viewed as a critical factor in student education.  The No Child Left Behind (NCLB) Act of 2001 section 2113 (http://www.ed.gov/policy/elsec/leg/esea02/pg21.html) calls for states to ensure that — 
(A)(i) teachers have the necessary subject matter knowledge and teaching skills in the academic subjects that the teachers teach; and
(C) teachers have the subject matter knowledge and teaching skills, including technology literacy, ... necessary to help students meet challenging State student academic achievement standards.
The No Child Left Behind Act also promotes the routine testing for content knowledge as a part of an improved education system, and urges the execution of professional development programs directed at increasing teachers’ content knowledge.  Although, the importance of content knowledge has been studied over the years, to the extent of my knowledge, none of the studies have included the effect of teacher science knowledge on student science motivation and achievement.  In the present paper, the role of the teacher’s science content knowledge on student motivation and achievement is examined.  It is hypothesized that as teacher science content knowledge increases, student motivation and achievement will also increase. The subsequent literature will attempt to establish and support the hypothesis.
In a research article by Bolyard and Moyer-Packenham (2008), teacher quality is examined in the areas of mathematics and science teaching. The purpose of the article was to produce a manuscript that could be used by educators and others as a concise summary of the latest data on mathematics and science teacher quality.  In the article, the author’s summarized their methodology for choosing the documents included, provided a fusion on mathematics and science educator quality from the documents chosen, and condensed significant findings from the research. One significant point is that the range of this review was not able to take into account all variables, actions, impacts, and circumstances of mathematics and science teacher quality. The main goal of the article was to focus on the individual characteristics of educators. I found this article to be informative in the fact that it integrated many studies on teacher knowledge and the effects on student achievement.  The authors found that most studies showed a significant positive relationship between the achievement of junior year students’ and high schools students taught by an educator with a science major. These teachers significantly outperformed others with a major in education.  The article specified that there were very few studies on the effect of content-specific certification at the elementary setting.  However, the findings are expected to be similar in the elementary level and I hope to use the findings of the studies in this article to guide me through a similar study in the elementary setting.
In the article by Pintrich (2003), the author helped to provide a summary of existing motivational research.  This article covers the highpoints of the most universally accepted and supported knowledge claims in learning and teaching about student motivation.  Pintrich proposes three general themes that describe a motivational science perception by students.  The 3 themes include the importance of a general scientific approach for research on student motivation, the utility of multidisciplinary perspectives, and the importance of use-inspired basic research on motivation (Pintrich, 2003).  Pintrich also focuses on seven fundamental questions that he considers important for present and upcoming motivational science research. These questions include (1) What do students want? (2) What motivates students in classrooms? (3) How do students get what they want? (4) Do students know what they want or what motivates them? (5) How does motivation lead to cognition and cognition to motivation? (6) How does motivation change and develop? and (7) What is the role of context and culture? Each of the questions is addressed in terms of current knowledge claims and future directions for research in motivational science (Pintrich, 2003).  I found this article to be especially beneficial were the lists motivational generalizations used in current and past studies and the design principles that followed.   I hope to use these design principles in the implementation of my action research design.
The authors in the next research article explored teacher and student perceptions on the motivation of high school students in two different science courses, Physics and AP Biology. The students who participated from each class were handed a Likert-type survey to report their views about motivation in the science classroom. The students in the AP Biology class reported that effective strategies included integrating enthusiasm into classroom presentations, supporting non-threatening surroundings, and linking science to the adolescent world.  In Physics, the lower tracked classroom, the student’s defined effective strategies as reassuring discussions, using real-world examples, building confidence, and using hands-on activities. Students in both classes flourished from a positive environment. The results of the study that I find interesting are the discussions on the lower tracked class because I work with students who are considered low track.  The results suggested that the Physics class, the lower tracked class, responded well to a teacher who cares, commends, and supports the students building their self-confidence. The teacher in the lower tracked class also used student discussion, a practice that educators of lower aptitude students are inclined to avoid.  Using these and other motivational methods allowed the students to enjoy learning and become a part of their own learning process. Although this study was conducted on high school students, I was especially interested because of the student population studied and I believe that I can use some of these motivational strategies to integrate into my study.
The study by Mido et al. (2007), was a difficult article to comprehend.  In this article, the authors explored the relationship of student’s self-worth to science engagement and science accomplishment. There were many variables that affected the relationship of the student’s self-concept including ethnicity, gender, and socioeconomic status (SES). The data was collected over a long period of time.  The authors hypothesized that self-concept and locus of control would have a positive effect on science engagement and science achievement and that science engagement would affect science achievement positively (Mido et al. 2007).  The study showed a positive effect on science accomplishment when the students self-concept was elevated.  The time spent on science homework had the most positive effect when self-concept levels were high. This study displayed the obvious.  Students with a high self-worth and self-concept, have a higher level of achievement and engagement in the science classroom.
The articles found on this subject were helpful in the fact that they included summaries of the current research in the field.  I had obtained more articles; however upon reading them, I found that they did not pertain to my current study.  I found it difficult to find information on the effects of teacher knowledge on student achievement.  Most of the article found on the current study did support my hypothesis that the increase in teacher content knowledge will increase student achievement.  The topic of the elementary content teacher was not the focus of the chosen articles.  I hope to focus my study in the direction of the elementary teacher.  It is thought that a teacher who is certified as a generalist is well equipped to teach in the science classroom. I hope that my study will show a positive increase in student achievement and motivation.
Method
Participants
	The participants in this study consisted of students attending the Cesar Chavez Elementary School. The sample was taken from three classes that are regularly seen by the researcher. I chose five from each class to take the survey to get a better sample. The classes were from one GT class, and two regular classrooms. One hundred percent of students asked accepted the conditions and were notified as to the particulars of the study. A packet consisting of a consent form and survey was given to each student to take home to their parents and have signed and returned. The students were asked to place in the right hand corner the first two letter of their name along with their birth month and birth day.  Each student should have had two initials and four numbers in the top right hand corner of each survey, such as CM1101, to identify the student and keep confidentiality.  Students were given the first survey before early in the year when they had not had much exposure to science.  The students were instructed on how to complete the survey and all stated that they understood the conditions. Upon completion of the first survey, the participants deposited them into box to ensure confidentiality and allow them to feel as though they could answer freely.  Of the 15 surveys distributed, only 5 were useful due to incomplete surveys. Of the participants, 3 were female (60%) and 2 were male (40%), with an age range of 10-12 and a mean of 11.1.  With respects to ethnicity, 5 of the participants were Hispanic (100%).  All students were receiving free or reduced lunch (100%).  All the participants (100%) were enrolled in the fourth grade at the start of the study.
Instrumentation
Three instruments were used to gather data in this study.  One of the instruments used was a Scientific Attitude Inventory written by Moore and Foy (1997), SAI II.  The SAI II contained 10 questions related to the student’s opinion on scientists, 9 questions related to science knowledge or understanding, 5 questions relating to the purpose of science, and 5 questions related to working in the field of science.  The 10 questions related to the student’s opinion on scientists were:  (a) Good scientists are willing to change their ideas. , (b) Scientists are always interested in.…, (c) When scientists have a good explanation…., (d) Scientists should not criticize each other’s work., (e) If one scientist says an idea is true…., (f) Scientists must report exactly what they observe., (g) Scientists have to study too much., (h) I would like to be a scientist. (i) Scientists do not have enough time for their families or for fun., (j) I do not want to be a scientist. The participants were asked about science knowledge or understanding with the following questions: (a) I would enjoy studying science., (b) Scientific ideas may be changed over time., (c) Some questions cannot be answered by science., (d) Most people can understand science., (e) Every citizen should understand science., (f) The search for scientific knowledge would be boring., (g) Only highly trained scientists can understand science., (h) People must understand science because it affects their lives., (i) Scientific questions are answered by observing things.  The survey addressed student’s perceptions on the purpose of science by the following questions: (a) Anything we need to know can be found out through science., (b) A major purpose of science is to produce new drugs and save lives., (c) Electronics are examples of the really valuable products of science., (d) A major purpose of science is to help people live better., (e) Science tries to explain how things happen.  The focus of the remainder of the questions related to working in the field of science: (a) I may not make great discoveries, but working in science would be fun., (b) Scientific work is useful only to scientists., (c) Working in a science laboratory would be fun., (d) I would like to work with other scientists to solve scientific problems., (e) Scientific work would be too hard for me.  The five point Likert scale was used to increase sensitivity of the instrument to determine the differences among the responses.  I assigned the following point value to the scale: Strongly agree (5), Agree Mildly (4), Uncertain or cannot decide (3), disagree mildly (2), disagree strongly (1).  This instrument was given to the students twice, once in the beginning of the semester and once the end of the semester to measure the difference in opinion in the areas presented.  
The second instrument used was an open ended teacher questionnaire designed for the study.  The questionnaire contained 6 questions regarding the teacher’s comfort ability in teaching science.  The 6 questions related to the teacher’s comfort ability in science were:  (a) What do you like or dislike about science?, (b) How comfortable do you feel in teaching science?, (c) If not, what would make you more comfortable in teaching science?, (d) How many hours a week do you spend teaching science?, (e) How many years have you been teaching?, (f) Do you have any suggestions for the next few years?
The third instrument used was an open ended student survey designed for the study that was made into a pre and posttest format. The pretest questionnaire contained 4 questions regarding the student’s interests in science. The 4 questions related to the student’s interests in science were:  (a) What do you like about science?, (b) Do you think science helps you learn about the things around you?, (c) What would you change about science class?, (d) Last year you did not come to the science lab.  What are some of the good things and bad things about going to the science lab 2 times a week?  The posttest questionnaire contained 6 questions regarding the student’s interests in science. The 6 questions related to the student’s interests in science were:  (a) What do you like about science?, (b) Do you think science helps you learn about the things around you?, (c) What would you change about science class?, (d) Last year you did not come to the science lab.  What are some of the good things and bad things about going to the science lab 2 times a week?, (e) In the beginning of the semester some students answered that they did not like science.  Why do you think they did not like science?, (f) Do you feel that way now?  Why or why not?
Results
Responses to Likert Scale Questions
The results in Table 1 are in response to the first survey given on September 30, 2010.  The 10 questions related to the student’s opinion on scientists.  In response to the statement, “Good scientists are willing to change their ideas,” 40% (n=2) agreed mildly and 60% (n=3) were undecided.  The mean score resulted in 3.4, leaning the group towards undecided.  In response to the statement, “Scientists are always interested in better explanation of things,” 40% (n=2) agreed mildly, 20% (n=1) undecided, and 40% (n=2) disagreed mildly.  The mean score resulted in 3, leaning the group towards undecided.  In response to the statement, “When scientists have a good explanation, they do not try to make it better,” 40% (n=2) agreed mildly and 60% (n=3) were undecided.  The mean score resulted in 3.4, leaning the group towards undecided.  In response to the statement, “Scientists should not criticize each other’s work,” 40% (n=2) strongly agreed, 40% (n=2) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.2, leaning the group towards agreeing mildly with the statement.  In response to the statement, “If one scientist says an idea is true, all other scientists will believe it,” 40% (n=2) strongly agreed, 40% (n=2) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.2, leaning the group towards agreeing mildly with the statement.  In response to the statement, “Scientists must report exactly what they observe,” 20% (n=1) agreed mildly, 40% (n=2) were undecided, and 40% (n=2) disagreed mildly.  The mean score resulted in 2.8, leaning the group towards undecided.  In response to the statement, “Scientists have to study too much,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  In response to the statement, “I would like to be a scientist,” 20% (n=1) were undecided, 60% (n=3) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2, leaning the group towards disagree mildly.  In response to the statement, “Scientists do not have enough time for their families or for fun,” 20% (n=1) strongly agree, 60% (n=3) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4, leaning the group towards agreeing mildly.  In response to the statement, “I do not want to be a scientist,” 40% (n=2) strongly agreed, and 60% (n=3) agreed mildly.  The mean score resulted in 4.4, leaning the group towards agreeing mildly.  
Table 1
Likert Scale Questions related to the student’s opinion (First Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	0
	2
	3
	0
	0
	3.4
	Good scientists are willing to change their ideas.

	0
	2
	1
	2
	0
	3
	Scientists are always interested in better explanation of things

	0
	2
	3
	0
	0
	3.4
	When scientists have a good explanation, they do not try to make it better.

	2
	2
	1
	0
	0
	4.2
	Scientists should not criticize each other’s work

	2
	2
	1
	0
	0
	4.2
	If one scientist says an idea is true, all other scientists will believe it.

	0
	1
	2
	2
	0
	2.8
	Scientists must report exactly what they observe.

	3
	2
	0
	0
	0
	4.6
	Scientists have to study too much.

	0
	0
	1
	3
	1
	2
	I would like to be a scientist.

	1
	3
	1
	0
	0
	4
	Scientists do not have enough time for their families or for fun.

	2
	3
	0
	0
	0
	4.4
	I do not want to be a scientist.


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

The results in Table 2 are in response to the second survey given on November 26, 2010.  In response to the statement, “Good scientists are willing to change their ideas,” 40% (n=2) strongly agree and 60% (n=3) agree mildly.  The mean score resulted in 4.4, leaning the group towards agreeing mildly.  In response to the statement, “Scientists are always interested in better explanation of things,” 40% (n=2) strongly agreed, 40% (n=2) agree mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.4, leaning the group towards agreeing mildly.  In response to the statement, “When scientists have a good explanation, they do not try to make it better,” 20% (n=1) were undecided, 40% (n=2) disagree mildly, and 40% (n=2) disagree strongly.  The mean score resulted in 1.8, leaning the group towards disagreeing mildly. In response to the statement, “Scientists should not criticize each other’s work,” 40% (n=2) were undecided, 40% (n=2) disagree mildly, and 20% (n=1) disagree strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly. In response to the statement, “If one scientist says an idea is true, all other scientists will believe it,” 20% (n=1) were undecided, 60% (n=3) disagree mildly, and 20% (n=1) disagree strongly.  The mean score resulted in 2, leaning the group towards disagreeing mildly. In response to the statement, “Scientists must report exactly what they observe,” 80% (n=4) strongly agreed, and 20% (n=1) agree mildly.  The mean score resulted in 4.8, leaning the group towards strongly agreeing. In response to the statement, “Scientists have to study too much,” 20% (n=1) strongly agreed, 20% (n=1) agreed mildly, 20% (n=1) undecided, and 40% (n=2) disagree mildly.  The mean score resulted in 3.2, leaning the group towards undecided.  In response to the statement, “I would like to be a scientist,” 20% (n=1) strongly agreed, 40% (n=2) agreed mildly, and 40% (n=2) undecided.  The mean score resulted in 3.8, leaning the group towards agreeing mildly.  In response to the statement, “Scientists do not have enough time for their families or for fun,” 20% (n=1) strongly agree, 60% (n=3) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4, leaning the group towards agreeing mildly.  In response to the statement, “I do not want to be a scientist,” 40% (n=2) undecided, 40% (n=2) disagree mildly, and 20% (n=1) disagree strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly.  
Table 2
     Likert Scale Questions related to the student’s opinion (Second Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	2
	3
	0
	0
	0
	4.4
	Good scientists are willing to change their ideas.

	2
	2
	1
	0
	0
	4.2
	Scientists are always interested in better explanation of things

	0
	0
	1
	2
	2
	1.8
	When scientists have a good explanation, they do not try to make it better.

	0
	0
	2
	2
	1
	2.2
	Scientists should not criticize each other’s work

	0
	0
	1
	3
	1
	2
	If one scientist says an idea is true, all other scientists will believe it.

	4
	1
	0
	0
	0
	4.8
	Scientists must report exactly what they observe

	1
	1
	1
	2
	0
	3.2
	Scientists have to study too much.

	1
	2
	2
	0
	0
	3.8
	I would like to be a scientist

	1
	3
	1
	0
	0
	4
	Scientists do not have enough time for their families or for fun.

	0
	0
	2
	2
	1
	2.2
	I do not want to be a scientist.


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), Disagree Mildly (DM), Disagree Strongly (DS)
         
The results in Table 3 are in response to the first survey given on September 30, 2010.  The 9 questions related to science knowledge or understanding.  In response to the statement, “I would enjoy studying science,” 20% (n=1) agreed mildly, 20% (n=1) were undecided, and 60% (n=3) disagreed mildly.  The mean score resulted in 2.6, leaning the group towards undecided.  In response to the statement, “Scientific ideas may be changed over time,” 80% (n=4) undecided and 20% (n=1) disagreed mildly.  The mean score resulted in 2.8, leaning the group towards undecided.  In response to the statement, “Some questions cannot be answered by science,” 40% (n=2) agreed mildly and 60% (n=3) were undecided.  The mean score resulted in 3.4, leaning the group towards undecided. In response to the statement, “Most people can understand science,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement. In response to the statement, “Every citizen should understand science,” 20% (n=1) were undecided, 40% (n=2) disagreed mildly, and 40% (n=2) disagreed strongly.  The mean score resulted in 1.8, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “The search for scientific knowledge would be boring,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “Only highly trained scientists can understand science,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  In response to the statement, “People must understand science because it affects their lives,” 20% (n=1) were agree mildly, 20% (n=1) undecided, and 60% (n=3) disagreed mildly.  The mean score resulted in 2.6, leaning the group towards undecided.  In response to the statement, “Scientific questions are answered by observing things,” 80% (n=4) undecided and 20% (n=1) disagreed mildly.  The mean score resulted in 2.8, leaning the group towards undecided.  
Table 3
Likert Scale Questions related to the student’s knowledge and understanding (First Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	0
	1
	1
	3
	0
	2.6
	I would enjoy studying science.

	0
	0
	4
	1
	0
	2.8
	Scientific ideas may be changed over time.

	0
	2
	3
	0
	0
	3.4
	Some questions cannot be answered by science.

	0
	0
	2
	2
	1
	2.2
	Most people can understand science.

	0
	0
	1
	2
	2
	1.8
	Every citizen should understand science.

	0
	0
	2
	2
	1
	2.2
	The search for scientific knowledge would be boring.

	3
	2
	0
	0
	0
	4.6
	Only highly trained scientists can understand science.

	0
	1
	1
	3
	0
	2.6
	People must understand science because it affects their lives.

	0
	0
	4
	1
	0
	2.8
	Scientific questions are answered by observing things.


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

    The results in Table 4 are in response to the first survey given on November 26, 2010.  The 9 questions related to science knowledge or understanding.  In response to the statement, “I would enjoy studying science,” 40% (n=2) strongly agreed, 40% (n=2) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.2, leaning the group towards agreed mildly.  In response to the statement, “Scientific ideas may be changed over time,” 20% (n=1) strongly agreed, 60% (n=3) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4, leaning the group towards agreed mildly.  In response to the statement, “Some questions cannot be answered by science,” 80% (n=4) disagreed mildly and 20% (n=1) disagree strongly.  The mean score resulted in 1.8, leaning the group towards disagreeing mildly.  In response to the statement, “Most people can understand science,” 20% (n=1) strongly agreed, 60% (n=3) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4, leaning the group towards agreed mildly.  In response to the statement, “Every citizen should understand science,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  In response to the statement, “The search for scientific knowledge would be boring,” 40% (n=2) strongly agreed, 40% (n=2) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.2, leaning the group towards agreed mildly. In response to the statement, “Only highly trained scientists can understand science,” 20% (n=1) undecided, 60% (n=3) disagree mildly, 20% (n=1) disagree strongly.  The mean score resulted in 2, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “People must understand science because it affects their lives,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  In response to the statement, “Scientific questions are answered by observing things,” 40% (n=2) strongly agreed and 60% (n=3) agreed mildly.  The mean score resulted in 4.4, leaning the group towards agreeing mildly with the statement.  
Table 4
Likert Scale Questions related to the student’s knowledge and understanding (Second Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	2
	2
	1
	0
	0
	4.2
	I would enjoy studying science.

	1
	3
	1
	0
	0
	4
	Scientific ideas may be changed over time.

	0
	0
	0
	4
	1
	1.8
	Some questions cannot be answered by science.

	1
	3
	1
	0
	0
	4
	Most people can understand science.

	3
	2
	0
	0
	0
	4.6
	Every citizen should understand science.

	2
	2
	1
	0
	0
	4.2
	The search for scientific knowledge would be boring.

	0
	0
	1
	3
	1
	2
	Only highly trained scientists can understand science.

	3
	2
	0
	0
	0
	4.6
	People must understand science because it affects their lives.

	2
	3
	0
	0
	0
	4.4
	Scientific questions are answered by observing things.


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

The results in Table 5 are in response to the first survey given on September 30, 2010.  The 5 questions related to student’s perceptions on the purpose of science.  In response to the statement, “Anything we need to know can be found out through science,” 20% (n=1) agreed mildly, 20% (n=1) were undecided, and 60% (n=3) disagreed mildly.  The mean score resulted in 2.6, leaning the group towards undecided.  In response to the statement, “A major purpose of science is to produce new drugs and save lives,” 80% (n=4) undecided and 20% (n=1) disagreed mildly.  The mean score resulted in 2.8, leaning the group towards undecided.  In response to the statement, “Electronics are examples of the really valuable products of science,” 40% (n=2) agreed mildly and 60% (n=3) were undecided.  The mean score resulted in 3.4, leaning the group towards undecided. In response to the statement, “A major purpose of science is to help people live better,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “Science tries to explain how things happen,” 20% (n=1) agree mildly, 60% (n=3) undecided, 20% (n=1) disagree mildly.  The mean score resulted in 3, leaning the group towards undecided.  
Table 5
Likert Scale Questions - student’s perceptions on the purpose of science (First Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	0
	1
	1
	3
	0
	2.6
	Anything we need to know can be found out through science.

	0
	0
	4
	1
	0
	2.8
	A major purpose of science is to produce new drugs and save lives.

	0
	2
	3
	0
	0
	3.4
	Electronics are examples of the really valuable products of science.

	0
	0
	2
	2
	1
	2.2
	A major purpose of science is to help people live better.

	0
	1
	3
	1
	0
	3
	Science tries to explain how things happen.


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

    The results in Table 6 are in response to the first survey given on November 26, 2010.  The 5 questions related to student’s perceptions on the purpose of science. In response to the statement, “Anything we need to know can be found out through science,” 40% (n=2) strongly agreed, 40% (n=2) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.2, leaning the group towards agreed mildly.  In response to the statement, “A major purpose of science is to produce new drugs and save lives,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “Electronics are examples of the really valuable products of science,” 40% (n=2) agreed mildly and 60% (n=3) were undecided.  The mean score resulted in 3.4, leaning the group towards undecided. In response to the statement, “A major purpose of science is to help people live better,” 20% (n=1) were undecided, 40% (n=2) disagreed mildly, and 40% (n=2) disagreed strongly.  The mean score resulted in 1.8, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “Science tries to explain how things happen,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  
Table 6
Likert Scale Questions - student’s perceptions on the purpose of science (Second Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	2
	2
	1
	0
	0
	4.2
	Anything we need to know can be found out through science.

	0
	0
	2
	2
	1
	2.2
	A major purpose of science is to produce new drugs and save lives.

	0
	2
	3
	0
	0
	3.4
	Electronics are examples of the really valuable products of science.

	0
	0
	1
	2
	2
	1.8
	A major purpose of science is to help people live better.

	3
	2
	0
	0
	0
	4.6
	Science tries to explain how things happen.


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

The results in Table 7 are in response to the first survey given on September 30, 2010.  The 5 questions related to working in the field of science.  In response to the statement, “I may not make great discoveries, but working in science would be fun,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “Scientific work is useful only to scientists,” 80% (n=4) undecided and 20% (n=1) disagreed mildly.  The mean score resulted in 2.8, leaning the group towards undecided.  In response to the statement, “Working in a science laboratory would be fun,” 20% (n=1) undecided, 60% (n=3) disagree mildly, 20% (n=1) disagree strongly.  The mean score resulted in 2, leaning the group towards disagreeing mildly with the statement.  In response to the statement, “I would like to work with other scientists to solve scientific problems,” 40% (n=2) disagreed mildly, and 60% (n=3) disagreed strongly.  The mean score resulted in 1.4, leaning the group towards disagreeing strongly with the statement.  In response to the statement, “Scientific work would be too hard for me,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  
Table 7
Likert Scale Questions - related to working in the field of science (First Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	0
	0
	2
	2
	1
	2.2
	I may not make great discoveries, but working in science would be fun.

	0
	0
	4
	1
	0
	2.8
	Scientific work is useful only to scientists.

	0
	0
	1
	3
	1
	2
	Working in a science laboratory would be fun.

	0
	0
	0
	2
	3
	1.4
	I would like to work with other scientists to solve scientific problems.

	3
	2
	0
	0
	0
	4.6
	Scientific work would be too hard for me.  


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

    The results in Table 8 are in response to the first survey given on November 26, 2010.  The 5 questions related to working in the field of science.  In response to the statement, “I may not make great discoveries, but working in science would be fun,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  In response to the statement, “Scientific work is useful only to scientists,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement.   In response to the statement, “Working in a science laboratory would be fun,” 60% (n=3) strongly agreed and 40% (n=2) agreed mildly.  The mean score resulted in 4.6, leaning the group towards strongly agreeing with the statement.  In response to the statement, “I would like to work with other scientists to solve scientific problems,” 40% (n=2) strongly agreed, 40% (n=2) agreed mildly, and 20% (n=1) were undecided.  The mean score resulted in 4.2, leaning the group towards agreed mildly.  In response to the statement, “Scientific work would be too hard for me,” 40% (n=2) were undecided, 40% (n=2) disagreed mildly, and 20% (n=1) disagreed strongly.  The mean score resulted in 2.2, leaning the group towards disagreeing mildly with the statement.   
Table 8
Likert Scale Questions - related to working in the field of science (Second Semester)
	SA
5
	AM
4
	U
3
	DM
2
	DS
1
	Mean Score
	Questions

	3
	2
	0
	0
	0
	4.6
	I may not make great discoveries, but working in science would be fun.

	0
	0
	0
	2
	3
	2.2
	Scientific work is useful only to scientists.

	3
	2
	0
	0
	0
	4.6
	Working in a science laboratory would be fun.

	2
	2
	1
	0
	0
	4.2
	I would like to work with other scientists to solve scientific problems.

	0
	0
	0
	2
	3
	2.2
	Scientific work would be too hard for me.  


Strongly agree (SA), Agree Mildly (AM), Uncertain or cannot decide (U), disagree Mildly (DM), Disagree Strongly (DS)

Teacher Questionnaire
The second instrument used was an open ended teacher questionnaire designed for the study.  The questionnaire contained 6 questions regarding the teacher’s comfort ability in teaching science.  In reply to the first question, “What do you like or dislike about science?” the following responses were obtained: (a) I like that the students can engage in experiments and activities that promote questioning. (b) I like that it involves real life situations and events. (c) I find it interesting. (d) I am not fond of science, but the kids love the experiments.  In reply to the second question, “How comfortable do you feel in teaching science?” the following responses were obtained: (a) I am very comfortable because I find it exciting myself. (b) I am not very comfortable because I have never really had to teach it. (c) Somewhat comfortable.  I wish I had time to focus more on it. (d) I do not feel that comfortable.  I feel that more training would help. In reply to the third question, “If not, what would make you more comfortable in teaching science?” the following responses were obtained: (a) I would like more resources. (b) More training (c) Trainings (d) I don’t think much could make me feel comfortable. I wish I had been taught more as a kid.  In reply to the fourth question, “How many hours a week do you spend teaching science?” the following responses were obtained: (a) 5 (b) 1 (c) 1 (d) 0  In reply to the fifth question, “How many years have you been teaching?” the following responses were obtained: (a) 7 (b) 7 (c) 3 (d) 23  In reply to the sixth question, “Do you have any suggestions for the next few years?” the following responses were obtained: (a) More trainings (b) Plan together (c) trainings (d) none
Student Questionnaire
The third instrument used was an open ended student survey designed for the study that was made into a pre and posttest format. The pretest questionnaire contained 4 questions regarding the student’s interests in science. In reply to the first question, “What do you like about science?” the following responses were obtained: (a) We get to leave our classrooms. (b) We get to play with things. (c) I don’t know. (d) I don’t like it because it is boring. (e) I like it but it is hard.  In reply to the second question, “Do you think science helps you learn about the things around you?” the following responses were obtained: (a) Sometimes if you need things explained science can explain it. (b) I guess. (c) I don’t know. (d) Maybe it helps to learn some things. (e) Not me, but it helps scientist.  In reply to the third question, “What would you change about science class?” the following responses were obtained: (a) Make it shorter. (b) No science classes (c) I don’t know (d) I would make it funnier. (e)  Make science less hard.  In reply to the fourth question, “Last year you did not come to the science lab.  What are some of the good things and bad things about going to the science lab 2 times a week?” the following responses were obtained: (a) It will be too long (b) Too much work (c) Don’t like it (d) I hope we will not be just writing. (e) It is too much things to remember.
The posttest questionnaire contained 6 questions regarding the student’s interests in science. In reply to the first question, “What do you like about science?” the following responses were obtained: (a) We get to learn a lot of things that we don’t get to learn with Ms. ______. (b) We get to do a lot of experiments that help us learn. (c) We learn about space and other cool stuff. (d) It is fun. (e) I like learning new things.  In reply to the second question, “Do you think science helps you learn about the things around you?” the following responses were obtained: (a) Yes, I learned that we have billions and billions of stars and planets.  So we maybe can have aliens too.  But not like us maybe like the germs or bacteria. (b) I learned that my soil in Pharr is not good for growing plants very much so maybe that’s why my mom’s plants keep dying. (c) Science teaches us about things like plants, the Sun, our planets, and matter.  (d) Mrs. Miller says we are scientist because we learn about our world. (e) I learned a lot of new things like about fossils and planets.  In reply to the third question, “What would you change about science class?” the following responses were obtained: (a) I want to do more experiments. (b) Going to the Science Lab more. (c) Ms. Miller can teach us more. (d) I would like to have lab every day. (e)  Just go to Mrs. Miller for science. In reply to the fourth question, “Last year you did not come to the science lab.  What are some of the good things and bad things about going to the science lab 2 times a week?” the following responses were obtained: (a) We get to do a lot of science because last year I didn’t. (b) Get to go the science lab and do lots of experiments. (c) I learn new things. (d) We did not get to lab a lot last year and I like going. (e) I like it. It is like having a special class just for us.  In reply to the fifth question, “In the beginning of the semester some students answered that they did not like science.  Why do you think they did not like Science?” the following responses were obtained: (a) Maybe they thought it was boring. (b) I think that they thought it was not fun. (c) They did not get to try experiments before. (d) I think maybe their teacher did not make them do experiments. (e) I don’t think they know a lot about science. In reply to the sixth question, “Do you feel that way now? Why or Why not?” the following responses were obtained: (a) No. I like Science. Ms. Miller is cool and makes me think about Science. (b) I love Science because it is fun and the experiments are fun. (c) Science is fun.  I like talking about new things.  (d) It is so cool to find out about new things. (e) Mrs. Miller teaches us things we never knew.
Discussion
The results of the study showed a positive increase in student achievement and motivation. The SAI II contained 10 questions related to the student’s opinion on scientists, 9 questions related to science knowledge or understanding, 5 questions relating to the purpose of science, and 5 questions related to working in the field of science.  In regards to the 10 questions related to the student’s opinion on scientists, I saw a positive increase in the opinions of the student towards the scientists.  For example, when the students were faced with the statement, “I would like to be a scientist,” in the first admission of the survey the group leaned toward disagreeing mildly.  On the second administration, when faced with the same statement the group leaned toward agreeing mildly.  This showed me that the students who had no interest in becoming a scientist 3 months before, we actually feeling that they would enjoy being a scientist.  In regards to the 9 questions related to science knowledge or understanding, I saw a positive increase in science understanding.  For example, when the students were faced with the statement, “Most people can understand science,” in the first admission of the survey the group leaned toward disagreeing mildly.  On the second administration, when faced with the same statement the group leaned toward strongly agreeing.  This showed me that the students who had felt that most people did not understand science changed their minds by the end of the study.  Since they themselves were gaining a knowledge of science they hen believed that other people could understand the topic as well.  In regards to the 5 questions relating to the purpose of science, I saw that the students seemed to gain an understanding as to the purpose of science.  For example, when the students were faced with the statement, “Science tries to explain how things happen,” in the first admission of the survey the group leaned toward undecided.  The students were unsure on the purpose of science.  On the second administration, when faced with the same statement the group leaned toward strongly agreeing that science explains how things happen.  This showed me that because the students were becoming more acquainted with science, they were beginning to understand its purpose and for what we use science.  In regards to the 5 questions related to working in the field of science, I saw very positive results in regards to working in the field of science.  For example, when the students were faced with the statement, “Scientific work would be too hard for me,” in the first admission of the survey the group leaned toward strongly agreeing with the statement.  Most students believed that science was too hard.  On the second administration, when faced with the same statement the group leaned toward disagreeing mildly.  This showed me that student who felt that science was too hard in the beginning of the semester, now believed that scientific work would be within their range.  
The second instrument used was an open ended teacher questionnaire designed for the study.  This teacher questionnaire contained 6 questions regarding the teacher’s comfort ability in teaching science. With this questionnaire, I found that teachers who did not like Science did not teach it in the classroom.  They were teaching science an average of 4 hours less than the one teacher that did enjoy science.  The teacher that enjoyed science taught 5 hours a week and those that didn’t enjoy science taught 0 to 1 hour a week. Teachers who did not enjoy Science attributed the dislike to not understanding the subject or finding it boring (which stemmed from not understanding).  One teacher said that she didn’t think anything would make her like science, but that she may feel more comfortable if she had been taught more in school.  Four teachers said that if they had more knowledge about the subject in workshops that addressed the content and their questions, they would feel more comfortable teaching Science. 
The third instrument used was an open ended student survey designed for the study that was made into a pre and posttest format. The pretest questionnaire contained 4 questions regarding the student’s interests in science.  I noticed with the first survey that most of the students had a dislike for science because they believed it to be boring and a too much work.    They wanted their science classes to be shorter and less work.  The posttest questionnaire contained 6 questions regarding the student’s interests in science.  I found a growth in the positive attitudes in regards to science among the students.  When asked what they like about science the responses were that they learn a lot of new things and they get to do a lot of experiments that help them learn.  The students felt that they enjoyed going to the science lab and doing science.  There was no mention about the amount of work that they do, even though they take notes and do vocabulary the day before the experiment.  All the comments were positive and showed me that the students’ attitudes towards science were changing.
Comparison of Results to Related Studies
Most of the article found on the current study did support my hypothesis that the increase in teacher content knowledge will increase student achievement.  However, the topic of the elementary content teacher was not the focus of the chosen articles.  These studies focused on the high school range of students.  However, the studies did focus on the motivation of a child.  My study can add to the studies of student motivation.  
Limitations of the Study
Although the results of this study did not prove my hypotheses, it is important to note that the study is not without merit.  Literature reviewed notes that there is a relationship between teacher science content knowledge and student motivation.  However, this study had several limitations. First, the population sampled was too small and did not yield an accurate representation of students who attend Cesar Chavez Elementary to measure the relationship between teacher science content knowledge and student motivation. Due to many outside factors, it was an unavoidable limitation.
A second limitation of our study dealt with the range of age of participants sampled.  Once again, the size of participants sampled was too small and represented only children between the age of 10 and 11 years old. Significant differences in range of age could be obtained and measured if a larger population of participants is surveyed.  If I were to do this study again I would choose a wider range of individuals.
Third, due to the time frame that the study was conducted, there were a limited number of individuals who could participate in the survey from beginning to end. The researcher would benefit from sampling a larger population of students by gathering data from gathering data throughout the year and over several years.  This would probably yield a more accurate representation of the student population attending Cesar Chavez Elementary.  
Conclusion
I am very pleased with this progress because most students felt that science was just a subject that they had to attend and it seems to me, as well as my principal, that the students are now obsessed with everything science.  The students have also shifted from extrinsic learners to intrinsic learners.  They work in class because they want to understand and learn new things.  They enjoy having a teacher that can answer most of their questions and explain them in a way they can understand.  I have also planned on having small workshops for teachers before each six weeks so that the teachers that feel uncomfortable with teaching science content can gain an understanding in the subject that will lead them to feeling more comfortable.  I also feel that I should include that the benchmark scores have risen again this year.  Last year at this time, our overall science score was at a 56% passing rate, yet we ended up with an 82% passing rate at the end of the year.  We just took our benchmark for December and our overall score on the same test was a 78%.  I am very excited to see that not only the attitudes and motivation of my students has risen, but their achievement as well.  I look forward to documenting the progress of this school in the future.




[bookmark: _GoBack]References
Bolyard, J., & Moyer-Packenham, P. (2008). A Review of the Literature on Mathematics and Science Teacher Quality. Peabody Journal of Education (0161956X), 83(4), 509-535.

Hsiao-Lin, T., Chi-Chin, C., & Shyang-Horng, S. (2005). The development of a questionnaire to measure students' motivation towards science learning. International Journal of Science Education, 27(6), 639-654. 
Mido, C., Kusum, S., & Yun, M. (2007). Science engagement and science achievement: Longitudinal models using NELS data. Educational Research & Evaluation, 13(4), 349-371. 

Pickens, M., & Erick, C. (2009). Studying Motivational Strategies Used by Two Teachers in Differently Tracked Science Courses. Journal of Educational Research, 102(5), 349-362. 

Pintrich, P. (2003). A Motivational Science Perspective on the Role of Student Motivation in Learning and Teaching Contexts. Journal of Educational Psychology, 95(4), 667-686. 











