Netosh Jones

Rationale for Topic

What Motivates Third Grade Students Within the Design Process?
My
 main reason for applying the Design Process within the classroom is because I want to expose my third graders to every part of STEM I possibly can, so they will be successful as students, writers, readers, and leaders.  The third graders I have now are the first third graders at my school and possibly the only students at my school who have tried the Design Process.  Everyday, my students and I attempt new and different methods because as I tell them, “I’m a student too!”
After a trying the Design Process out this last term, I realized I saw something in them I hadn’t seen a lot of….MOTIVATION!!!  
They worked together better and with the help of graphic organizers and art, they built on their ideas as a team, not just individually.

The Design Process has become a real motivator for me as well.  I’m constantly taking the web seminars offered by NSTA and the Design Squad because I am a novice and I’m no engineer!!  Simply speaking, the Design Process may be the key to my students’ becoming more academic.  Our reading and mathematic levels have improved greatly and my students know even more that I have a desire for them to WIN!!

Literature Review – 
Action Research Topic:  
What Motivates Third Grade Students Within the Design Process?
S
tudents and teachers during the 20th century began to align themselves with a more serious nature about the science curriculum, discussion of action research, self-evaluation, goal-setting, special education, learning contexts, problem-solving, critical action inquiry, and the challenge of educating the diverse American population
. We are continuing the quest to improve, nationalize, and unify instruction within the classroom and how students should internalize science education within school systems and system-reform
. Eileen Ferrance’s report on action research (2000) gives brief history on Action Research as a work in progress since the mid 1950s up to the present
.  Most literature cites the importance of independent and collaborative research by the teacher to improve student learning and to enhance instruction
. 

The emerging question seems to be repetitive in nature: What is an enriching perspective to teach the process of learning science?   Just what do we want to emphasize students to learn in science? According to the National Science of Educational Standards:

"Scientific inquiry refers to the diverse ways in which scientists study the natural world and propose explanations based on the evidence derived from their work. Inquiry also refers to the activities of students in which they develop knowledge and understanding of scientific ideas, as well as an understanding of how scientists study the natural world."

In Abell’s work, Action Research: Inquiring into Science Teaching and Learning (2007), one of the first questions she addresses is:  Why should I be interested in action research?  This may seem like an obvious question, but many teachers never ask themselves this question throughout their longevity as an educator.  Research has always been an important aspect of self-assessing, referencing, and improving one’s skills in the field of educational instruction.  Like Abell, this is where I have begun my work, because this question lead me (before the Action Research course), to again survey my students to find: (1) commonality among them as learners, (2) to find out how each student gains information, and (3) how they are motivated to learn.  From this point, my question
 developed to: 
What motivates
 third grade students to within the design process?
My interest in the design process came as a result of taking the course The “E” in STEM: Meaningful Content for Engineering.  I knew nothing about the design process and came in the course completely cold.  The reason I had selected this course was to find out “what the E in STEM” pertained to, besides a letter in the alphabet.  The course was an immense success with me! I realized early on that I had to become motivated and remain open-minded to be successful with this course.  Then, I realized that’s the same impact some situations are for my students!!  The unknown can be scary.  That’s when I knew I needed to add to my repertoire of instructional methods and strategies. 
As I grew with the design process, so did my students and I began to observe how they were energized every time I told them we’re now opening a new horizon for learning and we’d view Design Squad Challenges on the internet and make decisions together about which challenges we wanted to experience
.  The design process 
became so embedded in their minds that every time there we went to centers, my boys gravitated towards building and drawing ideas.  (Several of my students began processing in their minds a kitchen for the ISS.)  So, when the Action Research course came about, I knew that was where I’d want to improve my instruction and relationship with my students.
Abell is not alone in suggesting that teachers use strategies to get to know and understand how their students participate in the educational and instructional process (Tripp: 2003; Feldman, 1996). Tripp’s research involves action research inquiry as a strategic action through reflective analysis of habits, instinct, opinion, or partial knowledge (Tripp, 1996, p.5). The emphasis is on the use of reflective action as a tool to check and balance that the researcher is deliberative in selection of the action inquiry to be used. Feldman uses a five-step models that includes action by the teacher to review student participation, work ethics, and any specific problem(s) in instruction. 
After reading several reports on action research, I began to critique myself on instruction, communication, practice, and the vitality of student/teacher classroom experience(s).  The pre-preparation for this course was initialized by giving my students a survey on their feelings about school, home, country, general basics.  By the time this Action Research course began, I presented Gardner’s Multiple Intelligences Survey created by A. Chapman and V. Chislett (2005) to my students (See Appendix A).  Ferrance discusses the need for the researcher to act upon “evidence” of the data collection and review of current literature to “design a plan of action that will allow you to make change and to study that change” (Ferrance: 2000).  That
 need or platform has begun as examining how my students learn by identifying their particular learning style, from Gardner’s Multiple Intelligences: (1) Linguistic, (2) Logical-Mathematical, (3) Musical, (4) Bodily-Kinesthetic, (5) Spatial-Visual, (6) Interpersonal, and (7) Intrapersonal (Chapman and Chislett: 2005). 
The literature emphasizes that the responsibility to generate change and development belongs to the teacher as researcher. Stenhouse (1975) stresses this notion in his work entitled,  An stating that:
“…those people [teacher] carrying out their professional actions from day to day and its purpose is to understand and to improve those actions…it is not enough that teachers’ work should be studies, they need to study it themselves”… (p. 143)  

Carr and Kemmis (1986) explain these actions as within the confines of action research as a cause-effect relationship between theory and practice. This posits the teacher as “teacher as researcher” (Stenhouse: 1975), clearing the way for a more goal-oriented focus and emancipatory practice/outcome (Carr and Kemmis: 1986). Those involved in the research are freer to dictate their own pathway of conceptualizing and defining their understanding of their judgments, reactions, and impressions about their learning experiences.

Motivating students should be encouraged by the teacher as example of applied skills and how to question and respond by giving students’ support in meeting goals for the project at hand, class assignments, and teaching motivation.  In an action research by Grace Jones of fourth and fifth grade students, teaching strategies for motivation that lead to success came in establishing goal making and action plans. Jones wanted to find out if rewarding students was a better motivator as opposed to students applying themselves to the goals and becoming more engaged in their learning productivity.  She came to the conclusion that students “could and should be taught skills in self-determination”.  The validity of her findings were found in the research of Maslow’s work on “how teachers can determine student learning needs”, her personal 
commitment to student engagement and belief that strong relationships between teacher and student is important, and in her data collection (2006).

When motivating students for scientific thinking requires the teacher to become more reflective and inspirational
, if teachers are to become an example for young minds. According to Kuhn (2000), students hold a special way of self-regulating their environment and learning experience(s) which are later used in problem-solving, applying scientific thinking in their early years, and how they process information.  Several researchers have focused on the attention of learners and how teachers stimulate students to learn (Dakarai, 2010; Boekaerts, 1997; and Butler & Winne, 1995;). Research reports that teachers should provide stimulation  for learning by allowing students to: (1) implement cognitive and metacognitive strategies needed to operate independently, (2) offer opportunities for student control of challenges, (3) emphasize short-term goals, (4) realistic goals, and (5) and to see errors as opportunities to learn. 

In the design process, the steps used by my third grade students became clearer when they had to actually identify with and do the steps. These steps 
are:
1. STEP 1: Identify the Problem

2. STEP 2: Identify Criteria and Constraints
3. STEP 3: Brainstorm Possible Solutions
4. STEP 4: Generate Ideas
5. STEP 5: Explore Possibilities
6. STEP 6: Select an Approach
7. STEP 7: Build a Model or Prototype
8. STEP 8: Refine the Design
There were basic ideas generated by the teacher (me) for students to realize.  These were:
Designs or inventions are created from any aspects or origins.

Humans have a talent for designing the unimagined and the unknown.

Humans build ideas and inventions on previous ideas and inventions.

Invention is a way to improve something meaningful and useful to humankind.



To gain the students’ interests, we discussed about NASA, engineers, ideas, early Africana pioneers that held patents, George Washington Carver, HBCU’s history of vocational instruction, and so on. The use of an Anticipation Guide helped to get the students to become aware of what design methods would be about.

(example
)

Anticipation Guide:

Answer the following questions “T” for True and “F” for False.  Remember this is not a test. It is an inquiry of knowledge.

______   The purpose of using a design process is to copy another’s work.

______   All students, no matter the age can learn to design and to think  


   critically.

______   All engineers use the same method to design or construct models they want to build.

______   The Design Method and the Scientific Method are the same thing.

Another way of getting students motivated was by use of these puzzle pieces.  The students would label each piece matching the different steps of the Design Process and then discuss how each step relates to the other
.
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Another motivator
 used and one that establishes engagement and self-determination is the fact that my students will have an opportunity to exhibit their design at the upcoming National Lab Day and local science fair to be held this May.


This exhibit would allow students to give evidence of their project, understanding, and an opportunity for presenting their design to others. One more way to encourage motivation that I found useful was for students to complete a self-evaluation form.  One side was for the teacher and the other side for students (See Appendix B).  Appendix C gives an example of a journal rubric that students used for recording data and self-monitoring of process.

Design technology at the elementary level may seem unapproachable, but it is not.  The literature is sound in its expectation for teachers to re-evaluate themselves and to continue to intervene for students to develop their aptitude and skill levels to represent the problem, search for a solution, and  to implement a solution (Kirkley: 2003). What seems to be key in integrating design technology at all levels is the need to thoroughly teach problem solving.  Coupled with lack of literacy skills is the lack of higher order thinking skills.  David Nash stresses a deliberateness on the part of educators to encourage students to develop higher learning skills for the mere reason that “scientific knowledge doubles every 5.5 years” (Nash: 1994).  Koch and Burghardt
 implemented a program in New York City to focus on how teachers used the design methods in classroom instruction.  The result was indication of a more opened classroom full of student self-learning, self-control, and self-directed. By using standards in technology, science and mathematics, students were able to understand mathematical concepts and with the guidance of co-teachers and consultants (visiting professors), teachers and students worked on hands-on-activities and were able to address their weaknesses and strengths.  











The design method is certainly applicable within the elementary classroom because it helps young students address their questioning skills and answering open-ended problems, plus use their creativity without constraints.  Action becomes embedded in the learner’s “brain-framework” as knowledge and with the aid of hands-on-activities, students become their own teacher
.

Appendix A

Gardner’s Multiple Intelligences
http://www.eng.uc.edu/step/ret/RET-2008-Web-Materails/2008-RET-Seminars-Education/Seminar3-Pedagogical-Content-Knowledge-Handout1-Multiple-Intelligence-Test.pdf
Appendix B

	Martin L. King Jr. Elementary

	Lab Report Evaluation Form

	A completed Lab Report should include the following sections: 
Heading, Title, Problem, Hypothesis, Materials, Procedures, Data, Conclusion, and Conclusion Questions. 
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This Lab Report Is Completed To The Best Of My Ability.
X________________
(Student Signature)

	Name: ________________________
Teacher: Ms. Jones

	Title of Experiment: ______________________________________________

	Date Submitted: ____________
Lab Partner(s): _________, _________

	


	Teacher
Criteria
Student
0, 5, 10
Clear and Appropriate HEADING, TITLE, PROBLEM, and HYPOTHESIS. 
0, 5, 10
0, 5, 10
All MATERIALS listed and a summary of PROCEDURE.
0, 5, 10
0, 10, 20
Appropriate presentation of DATA and observations including graph(s), chart(s), drawing(s), etc. Accuracy of data. 
0, 10, 20
0, 10, 30, 50
Clear and concise CONCLUSIONS. Conclusion addresses problem and states knowledge gained. Answers to all QUESTIONS. 
0, 10, 30, 50
0, 5, 10
Overall- NEATNESS, GRAMMAR, adheres to FORMAT, etc.
0, 5, 10
_______
 

<--------Total points earned = Lab grade--------> 
_______

	Teacher Comments:
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Appendix C
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	Martin L. King Jr. Elementary School
Journal for Design Method


	

	

	Name: ________________________
Teacher: Ms. Jones


	  
Criteria
Points
4
3
2
1
 
Completion of Required Sections
All required sections are complete.
One required section is missing.
Two or three required sections are missing.
More than three required sections are missing.
 

____
Missing Sections 
No sections of the notebook are missing.
One sections of the notebook is missing.
Two sections of the notebook are missing.
Three or more sections of the notebook are missing.
____
Headers / Footers
No required header(s) and/or footer(s) are missing within notebook.
One or two required header(s) and/or footer(s) are missing within notebook.
Three or four required header(s) and/or footer(s) are missing within notebook.
More than four required header(s) and/or footer(s) are missing within notebook.
____
Organization
All assignment and/or notes are kept in a logical or numerical sequence.
One or two assignments and/or notes are not in a logical or numerical sequence.
Three or Four assignments and/or notes are not in a logical or numerical sequence.
More than four assignments and/or notes are not in a logical or numerical sequence.
____
Neatness
Overall notebook is kept very neat. 
Overall notebook is kept in a satisfactory condition. 
Overall notebook is kept in a below satisfactory condition. 
Overall notebook is unkept and very disorganized. 
____
 
 
 
 
Total---->
____


	 Teacher Comments:
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Notes from Dr. J. Brown’s class
Design Squad Teacher’s Guide
(N. Jones    Literature Review)
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�For the purposes of a formal research paper—do not use bold or italics unless it is appropriate given the APA style guide!


�Same thing here—this is a formal paper . . .


�Ditto. (


�Reference?


�Reference?


�What does she say? Why is this relevant?


�How does all of this relate to your topic of engineering design?  How does engineering design relate to National priorities?


�Look up correct APA style on long quotes.


�Why are you changing fonts??


�Is this really your question? If so, you need some references specifically about student motivation!


�Unclear- reword


�Is it capitalized or not? Consistency is key.


�Excellent!


�Page #’s for quotes?


�Unclear, reword


�You need a source here!


� Relate this to NOS


�This seems more  like Methods than literature review


�This can go in an Appendix.


�See APA style for figures.


�What evidence do you have that this is motivating?


�Year?


�I’d like to see less focus in your lit review on the process of AR, and WAY more on the design process that you are using and why it is good for your students.  
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