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Introduction
How are high school science labs (defined as science coursework-required laboratory investigations) being implemented to prepare homeschool students for careers in science, technology, engineering, and mathematics? Homeschooling is the ultimate individualized education plan. The environment, content, and schedule are unique to each family. This study will determine common ideas and statements provided by teacher/parents or students and incidental comments which may provide insight into experiences or practices that appear common in preparing students for further science, technology, engineering, and mathematics (STEM) education, and promoting STEM career choices, or if there are common experiences among those not seeking STEM career choices. The data will be analyzed to respond to the study question. The researcher will provide excerpts of interviews, narrative response, and a reflective response to the data.  
The National Science Teachers Association (NSTA) official position (February 2007) on The Integral Role of Laboratory Investigations in Science Instruction defines a school laboratory investigation as “an experience in the laboratory, classroom, or the field that provides students to interact directly with natural phenomena or with data collected by others using tools, materials, data collection techniques, and models” (Singer, Hilton, & Schweingruber, p. 194-195, 2005). NSTA further states an expectation of science instruction every day at the preschool, elementary, and middle school levels, and weekly at the high school level. 
A current need expressed by publishers of The California Parent Educator magazine includes “how-to” in secondary lab science (2010, January). The Elementary and Secondary Education Act includes goals to ensure students will receive a well-rounded education integrating science, technology, engineering, and mathematics, and they are ready for college and careers when they graduate from high school (U.S. Department of, 2010). 
The teacher researcher is a fellow with the NASA Endeavor Science Teaching Certificate Project. The purpose of the NASA Endeavor Science Teaching Certificate Project is to contribute to the “development of a science, technology, engineering and mathematics, or STEM, workforce based on NASA content and educational materials” (National Aeronautics and
, 2006)
“The Endeavor Science Teacher Certificate Project, or ESTCP, awards over 40 fellowships each year to in-service, alternative-route and pre-service formal educators contributing to the development of a science, technology, engineering and mathematics, or STEM, workforce based on NASA content and educational materials. The project helps to ensure that the Certificate in Applied Science Education from Teachers College, Columbia University, contributes toward teacher licensure, assisting Fellows in becoming "highly qualified" science teachers. Fellows may earn a "Leadership Distinction" designation on their ESTCP Certificate. The ESTCP improves teachers' knowledge of pedagogical content as educators demonstrate changes in practice and apply science concepts.” (McClain, & Schuster, 2009)
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Figure 2 – Outcomes Mapped to the Education Strategic Framework (National Aeronautics and, p. 5, 2006) “The NASA Education Strategic Coordination Framework: A Portfolio Approach was approved by NASA’s Strategic Management Council on February 23, 2006. It was adopted as the framework for all NASA education programs, projects, products and activities by the Education Coordinating Committee on February 24, 2006” (National Aeronautics and, p. i,  2006).


Literature Review

How prepared are students for the workforce? A study by Saurino (1994) comparing students who had post-secondary education (“A” track)/college bound goals versus students who did not have post-secondary education (“B” track)/vocation bound goals to answer essay questions for biology course content showed a discrepancy in the ability to express ideas. Many students in the “B” track did not attempt to write a response to the essay as they did not “know where to start.” (Saurino p. 17, 1994). The teacher noted an increase in interactions due to the process and also gained insight into content areas where students were having problems. “Writing thorough, appropriate lab reports is one of the best skills we can give our students, especially those that want to study science further, even though the benefits are often never fully seen by us” (Slocum  & Jacobsen p. 658, 2010). The students expressed concerns that they had the most problems reading in content area classes and received no help with strategies on how to understand those materials, yet were able to comprehend what they chose to read and what they read on the computer (Pitcher p. 643, 2010).  

“Students with LD and giftedness have not been taught with the same assumptions and techniques used by special educators. The hallmarks of the educational philosophies and pedagogies of the homeschoolers in [Ensign’s] study are (a) focus on the whole child rather than primarily on the child’s disability or extreme ability; (b) individualized attention; and (c) care, patience, and respect for the child to lead the teacher in both the timing and the content of what the child is ready to be taught. These students with LD and giftedness have not followed the expected patterns for students with their classifications. The educational outcomes for these home-schooled special education students may be summed up as follows: They are self-confident students who have developed academic skills at very uneven rates, but who usually have achieved academic proficiency by high school” (Ensign p. 157, 2000).


Students with learning disabilities in the public school setting were focused on as having disabilities whereas in the homeschool setting, parent/teachers expected continual progress and provided flexible pacing and opportunities to grow in areas of strength (e.g. flying, electronics, puppetry) (Ensign p. 152, 2000)
. Partnerships between homeschoolers and public schools have shown change over time from computer lab access programs to formal classes requested by parent/teachers – there is flexibility from learning independently to participating in small groups or large classes (Lines p. 184-185, 2000). Homeschoolers are influencing public schools to view all children as individuals with individualized programs (Ensign p. 157, 2000
). “Students should understand their learning style and finding personal motivation to attain academic success” (Moore & Penn p. 22, 2005).
In March 2010, the United States Department of Education reauthorized the Elementary and Secondary Education Act (ESEA) blueprint for reform. It recognized that there were problems with the current education system and one of the goals established was: 
Every student should graduate from high school ready for college and a career. Every student should have meaningful opportunities to choose from upon graduation from high school. But while all states have developed and implemented standards as required under the Elementary and Secondary Education Act (ESEA), in many cases these standards do not reflect the knowledge and skills needed for success after high school, either in further education or in a job. Four of every 10 new college students, including half of those at 2-year institutions, take remedial courses, and many employers comment on the inadequate preparation of high school graduates. (U.S. Department of p. 7, 2010)

Homeschoolers are being prepared for college and career. “In study after study, the homeschooled scored, on average, at the 65th to 80th percentile on standardized academic achievement tests in the United States and Canada, compared to the public school average of the 50th percentile” (Ray p. 7, 2004). Ray also cites Jones and Gloeckner (2004) showing that homeschoolers have a distinct advantage at the college level due to receiving individualized instruction in their elementary and secondary education, and taking responsibility for their learning through self-teaching.
Methods

Participants are affiliated with a private school satellite program (PSP). The program serves over 100 families annually who are choosing to homeschool one or more of their children. The PSP does not publish demographic data. The program is located in Southern California with students completing coursework in a variety of settings. Coursework can be taken at home directed by the parent, at the private high school site, through college supplemental programs for secondary students, and/or through private tutors. How are high school science labs (defined as science coursework-required laboratory investigations) being implemented to prepare homeschool students for careers in science, technology, engineering, and mathematics? 
Each family is responsible for determining the grade level curriculum to be used and writes course descriptions for each course. Grades and coursework requirements are defined in the course descriptions. Overall student growth is measured by annual evaluation utilizing the Stanford Achievement Test through 11th grade.   To receive a diploma issued by the PSP, students must complete a designated number of credits in specific academic areas, and pass the California High School Proficiency Examination, or take the SAT I exam earning a combined score of at least 854 (Critical Reading and Math sections), or take the ACT exam earning a score of 16 or better. 

Participants

The teacher researcher selected a small group of approximately twenty teacher/parents to interview out of a PSP population of over 100 families. The selection of this particular PSP population was based upon the researcher’s established relationship with the group. The selected teacher/parents were chosen because they currently are teaching a homeschool student and also have a child who was a homeschool high school graduate. 
The initial inquiry occurred in February 2011 and resulted in determining the number of eligible interviewees by PSP sub-group. The PSP sub-groups were contacted again and requests for participation by specific teacher/parents and obtaining consent to participate in the research interview will be completed to determine the real number of available participants. 

Data Collection

The teacher researcher conducted qualitative interviews with the small group of teacher/parents (or high school graduate students when available) to gather data regarding how he/she has implemented science labs. The time-frame was driven by the scheduled PSP meetings and contacting sub-group leaders and meeting with individuals to sign consent forms and conduct interviews. Interviews will be completed by April 6, 2011.

Homeschooling is the ultimate individualized education plan. 
The environment, content, and schedule are unique to each family. This study will determine common ideas and statements provided by teacher/parents or students and incidental comments which may provide insight into experiences or practices that appear common in preparing students for further science, technology, engineering, and mathematics (STEM) education, and promoting STEM career choices, or if there are common experiences among those not seeking STEM career choices.

A presentation of preliminary findings was made at the April 27, 2011 Action Research class meeting. Three PowerPoint slides on the topics of literature review, research plan, and findings and discussion were utilized by the teacher researcher. Findings will be presented at a PSP meeting by November 2011, as scheduled with PSP administrator. Findings will be offered to The California Parent Educator Magazine for future publication. The teacher researcher will also submit an audio recording of the action research presentation to the general manager of Christian Home Educators of California  to be considered for presentation at the 29th annual Christian Home Educators convention (July 12-14, 2012) in Pasadena, California.

Findings
 
The selection of this particular private school satellite program (PSP) population was based upon the researcher’s established relationship with the group. In February 2011 during a PSP required monthly meeting, a letter of introduction was read by small group leaders to teacher/parents (Item A) whose students are in kindergarten through twelfth grade
. Of 180 preliminary surveys (Item B) distributed to fifteen small groups, 103 preliminary surveys were returned, indicating respondents taught one or more grade level students (142 students). Sixty-two indicated they teach students in high school and/or forty-one teach middle school students, and/or thirty-nine teach elementary students. 

Table 1: Planned Frequency of Science Labs or Hands-On Inquiry Activities
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Of all 103 respondents teaching grades kindergarten through high school, 76 indicated a specific textbook curriculum for science, 11 indicated library or primary source literature, and 18 indicated use of the internet (some respondents noted multiple sources so the numbers are greater than 103). Five respondents indicated they used the internet to research fieldtrip or museum sites. One respondent indicated use of NASA resources (less than 1% of respondents). 
When asked, “What training, tools, or knowledge has given you confidence to teach science?” Sixteen respondents cited the curriculum as the tool which gave them confidence to teach science. Five respondents cited nursing degrees as their training for teaching science. Four respondents cited their own or a spouse’s bachelors, masters, or doctorate degrees.
Responses to “What was your favorite science moment – a memorable event that occurred during a science lesson or activity?” “…having the kids act like the planets rotating.” “Spending the day at an observatory after we had studied the planets and stars. My son was so excited to see everything he had been learning about.” “Color that stuck to our hands for days… we looked like Martians.” “Frog, crayfish, fish dissection. Eggs were present.” “Many times of observing science/nature and our created environment.” “When book learning becomes real life experience. (Student) made a ‘snow maker’ and made snow in the middle of the night – eight hours using his machine, a hose, and an air compressor.” “We love using the microscope.” 
Twenty-two families indicated they had a high school homeschool graduate, and of those twenty-two, eleven indicated that their graduate had taken college courses in Science, Technology, Engineering, or Mathematics (STEM) or has a career in the field of STEM. Careers listed were: Computer Generated Special Effects Technician, Biology, and Civil Engineering. The majority of respondents did not indicate the specific college path or career in the preliminary survey.

Following this preliminary survey in February 2011, the teacher researcher selected a sub-group of teacher/parents to interview chosen because they currently are teaching a homeschool student and also have a child who was a homeschool high school graduate. This group was selected specifically for their experience teaching and the ability to discuss graduates’ college and career paths. The individual teacher/parents were contacted via email and telephone and requests for participation and obtaining consent to participate (Item C) in the research interview was completed to determine the real number of available participants. Nine available teacher/parents participated in the follow-up interview and one high school graduate in a STEM career path also consented to be interviewed. 

The teacher researcher conducted qualitative interviews utilizing an interview guide (Item D) with the nine teacher/parents (and one STEM career path high school graduate student) to gather data regarding how he/she has implemented science labs (Hoepfl p. 52, 1997). The time-frame was driven by the scheduled PSP meetings, additional meetings with the administrator, and contacting and obtaining signed consent to participate forms and conducting interviews. Interviews were completed by April 6, 2011.  The criteria for stopping the data collection process were an exhaustion of resources and time constraints for the study (Hoepfl p. 54, 1997).

The teacher researcher’s purpose in interviewing all available teacher/parents of high school graduates both those pursuing or attaining STEM career paths and those seeking other career paths, was to ascertain if there was a determining factor in science lab implementation which led students to choose a STEM career path.


TABLE 2: Responses from nine participants for first half of interview guide:
	T/P Non-STEM grad
	T/P STEM grad
	

	5
	4
	Read about science

	4
	2
	Use computer simulations

	4
	4
	Use the computer for research

	4
	4
	Observe teacher demonstrations or “expert” demonstrations

	5
	4
	Follow directions to achieve an expected result – step by step lab with results provided to be matched by activity

	5
	2
	Attend one or more fieldtrips to museums – which one(s)?

	4
	4
	Attend one or more fieldtrips to outdoor locations

	3
	3
	Attend one or more fieldtrips to a planetarium*

	4
	4
	Attend one or more fieldtrips to an aquarium*

	4
	2
	Design investigations

	3
	3
	Explain an investigation

	4
	4
	Make observations

	5
	3
	Compare observations with others looking at the same subject

	3
	4
	Engage in scientific reasoning

	5
	4
	Manipulate/use equipment

	5
	4
	Record data

	5
	4
	Analyze results

	5
	4
	Discuss their findings

	5
	4
	Have time to study an area that was personally interesting

	3
	4
	Read about famous scientists

	3
	4
	Write non-fiction reports about natural history or science related human endeavors or a biography about a scientist.


*One teacher/parent stated they had never gone to a planetarium with fake stars as they looked at the real stars at the Palomar Observatory and outside with an astronomer, and they had not gone to an aquarium as they went to the tidepools in Hawaii.

There were teacher/parents with careers in STEM whose students chose career paths in both STEM grad and Non-STEM grad groups. These teacher/parents have degrees in Chemical Engineering, Chemistry, and Biology. The career path of the parent was not a consistent determining factor in the student’s college and career path.
	Do/did your students do a lot of writing for their science labs?

	T/P Non-STEM grads
	T/P STEM grads

	Not a lot of writing
	not a lot

	…not until high school (eighth grade and up) then had to write out labs.
	utilized the coloring books for pre-med students

	No
	No

	We used the lab sheets with ABeka curriculum
	wrote up lab

	In Kindergarten they had to draw before/after pictures, and we would write a few sentences. In high school it was precise – title/procedure/method steps/results – very detailed
	The one student participant stated, “I just answered the questions


	What other details do you think would be

helpful to share with others when implementing science labs?

	T/P Non-STEM grads
	T/P STEM grads

	The fact that I didn’t like science myself made me rely on other people. Dr. Wile’s Apologia curriculum has a multi-media CD which was very helpful
	Be consistent – make sure you do the labs as they (the students) learn a lot. Vocabulary development is very necessary – understand definitions.

	The computer is a big help – using united streaming and discovery education, videos too, not just textbooks and coming together as a group to discuss and confirm ideas. It is helpful to hear other kids thoughts and ideas
	Allow “more freedom to explore, not locked into a set curriculum.

	Always try it (experiments) first before trying it with the children. If you don’t know how to do it, find someone who knows how to and show you or do it with the children.
	I am a failure at science labs – if I could teach chemistry through cooking I would be fine.

	Be consistent and write the labs with the kids to model at the beginning.
	Make it fun

	I think co-ops are good for spurring each other on – encourage students and parents.
	The one student participant stated, “I just answered the questions


The one student participant shared, 

“Labs are a lot different in college. They are more rigorous in college. You are accumulating a lot of data – doing the test over and over to test it. In high school you do the experiment one time, “Oh, it does work in real life – you’re not testing it scientifically, you’re just seeing it. For physics lab in college you need to know how to use Excel (spreadsheet program) and you need to know statistics to evaluate the confidence that the results are true. The closest comparison to college labs was the science fair project, but then I didn’t understand what I was doing. The term empirical evidence and testing to find the truth were (vocabulary) terms or ideas that I didn’t even think about in high school.”
Teacher/Parents were asked to think about when they started teaching science and how they felt at that time and how they feel about teaching science now. “What words of encouragement would you have for others?” T/P of Non-STEM grads stated: “It can be done – don’t be afraid. Find a way – look for others – it can be done – co-op!” (My grad) “has a business degree with a information systems emphasis.” “Whatever your kids are interested in – pull out their interests – don’t just follow a textbook or be so constrained.” “I would study what I don’t know, gather resources such as people, books, materials and do a lot of hands-on science!” “I always challenged kids with harder science by using books at least two years ahead in elementary school as this really grew the kids’ vocabulary.” “God provided the people – the things that I knew nothing about He brought the way and the people.” T/P of STEM grads stated:  “Just because you’re not good at it doesn’t mean you can’t learn and teach your kids. I think if you start with science and nature when they are young then they won’t be afraid of it and have a love for it.” I would encourage others “not to be afraid – have fun and play with it. You don’t have to be the expert – learn with your kids. Real life (science) is all around us – target (interests) to your child.” “I’m comfortable with computers, but I have no idea what he is doing – it is very different.” I would encourage others “not to be discouraged about what you are not doing well – remember that even in the structured school systems there are holes in the education.” “It’s good for everyone to be exposed in some way and some will have a bent toward it and those are the ones to give them lots.” The one student participant shared, “I enjoyed science in high school because the textbook was interesting to read.”
TABLE 3: Responses to career paths:

· Student originally started college as a tentative physics major considering engineering or mathematics and switched to mathematics after the first semester, but did complete a year of physics coursework. -Student (NSB - Non-Science Background)
· Grad chose genetics rather than being a lawyer. The h.s. student wants to be an opera singer instead of a horse trainer. -NM (SBT – Science Background Teacher/Parent)
· Two Grads chose civil engineering. The h.s. student not stated. -LB (SBT)
· Grad chose computer career path that I can’t even explain and T/P is comfortable with computers (e.g. programming). Future plan is to do computer generated special effects for movies. The h.s. student not stated. -LS (Computer background)
· Grad chose mathematics and then switched to education. One h.s. student exposed to animal science and FIRST robotics competitions, but not pursuing those paths. -HL (NSBT)

· Grad took college courses in science and is going to be an elementary school teacher. H.S. student more interested in computers and took a fire technology class at community college which helped with understanding combustion chemistry. -MN (NSBT)
· Grad chose business with an information systems emphasis rather than marine biology. Another grad originally considered home economics but is pursuing nutrition. The h.s. student wants to open a preschool. -HB (NSBT)

· Grad was interested in science but did not follow that path. High school student not interested in science and refuses to participate in biology lab dissections. -CN (NSBT)

· Grad chose psychology. The h.s. student had considered zoology, but is looking more towards creative writing. -ML (NSBT)
· Grad chose English. The h.s. student not stated. -RL (SBT)

The students who went into Science, Technology, Engineering or Mathematics career-paths participated in scheduled lab activities from twice a month to weekly in class. The labs used differing formats – informal cooperative group, weekly class, going to an “expert” off-site for the course, and independent study. There is flexibility in choosing subjects to meet the individual learning needs of the student and being able to go more in-depth or take time to reflect on learning rather than being constrained by a grade level standard. All T/P varied the lab structure based upon the specific course, individual schedule, and student interests and needs. T/P stated that in homeschooling, there is “more freedom to explore, (we are) not locked into a set curriculum. Apologia (curriculum) stands alone, however Bob Jones is very in-depth and prepares pre-med (students).” The T/P with STEM expertise is frequently the resource for others within the community. The T/P without STEM expertise was learning alongside of, or a step ahead of, their homeschool student thereby modeling lifelong learning. The teacher researcher has observed a fear of inadequacy being expressed by teachers in both the traditional school setting and the homeschool setting. Student paths to STEM careers were not dependent upon T/P having a scientific background. 

While interviewing teacher/parents, one question frequently asked to the teacher researcher was, “Are you talking about my student that graduated or the one I am currently teaching?” Further probing elicited a common response of tailoring the education to the child – “target interests to your kid,” “one liked science and the other did not so we changed it up,” or “he destroyed his first computer, and I can’t even describe what he is able to do now.”

The action research revealed that lab reports and notebooks varied from pre-med anatomy coloring books, textbook-correlated lab forms, a teacher-designed lab format with information presented in a specific order, to answering questions, to following a rubric to present information in an individualized manner that met specific criteria. Experiencing different lab report formats and requirements prepares the student for college. 
The action research Grad Student presenting
 at a PSP meeting on April 5, 2011 stated, “I knew that if I wanted to go to college I would have to work hard and be responsible for my learning.” 

T/P expressed that having fun and time to think and explore personal interests is necessary for student growth. The opportunity for depth of knowledge, not just breadth of knowledge and time to reflect is necessary to encourage critical thinking skills. 

Teacher/Parents have the freedom to differentiate instruction based upon each student’s discovered interests (Table 3) and selected curriculum to meet the student’s needs. There is time to explore those interests due to the individualized setting and the localized determination of content. In the traditional school environment where groups of students are served there are daily schedules and time constraints that set the parameters for labs. Adults have work-imposed deadlines but typically have freedom in their daily schedules to determine how to individually meet the deadline.  The individualized homeschool setting is more aligned with the adult work environment than the traditional school setting. The NSTA recommended weekly lab time for a high school student was found to be not as critical as the opportunity for discussion, discerning why experiments failed, and sufficient time for validation of experiments. Students who entered STEM careers participated in labs between two to four times per month.  Teacher/Parents tailored education to meet student needs and were resourceful in implementing science labs. 
Discussion

NSTA’s official position states, “At the high school level, all students should be in the science lab or field, collecting data every week while exploring science labs” (NSTA Position Statement p. 2, 2007). The homeschool grads with STEM career paths regularly participated in science labs but not all participated on a weekly basis (Table 1) and their setting varied too. In the article “Leaving the Nest” former homeschoolers reflected on their educational experiences and speak of individualized learning – the parents’ university chemistry course being a cooperative learning experience with the child, and another student’s responsibility of setting up the science lab stations and having a group over to do science labs (Wang p. 50, 2007).

Slocum stated that lab report requirements at differing universities varied due to the individual professor’s style and class size which frequently determined how students were to do lab reports (2010). “We want students to be able to step back and think about what they have done, why they have done it, what they have learned, where they have made mistakes, and so on” (Slocum & Jacobsen p. 658, 2010). MacNeil and Falconer emphasize the importance of lab notes: “In the real world of science, good note-taking skills in the lab are not only essential, they are required. Lawsuits, patents, and careers have all been made or lost based on what was in, or not in, lab notebooks” (2010). The relevant connection of note-taking skills for labs with those required in the workplace environment could be a key in engaging students in the learning activity along with time to think about what they have learned.

Homeschool students are guided and given the responsibility of self-regulation (goal-setting, organization, and time management. Homeschoolers have a distinct advantage at the college level due to receiving individualized instruction in their elementary and secondary education, and taking responsibility for their learning through self-teaching (Ray p. 8, 2006).

 “There is strong evidence that self-efficacy (defined as the extent to which a student believes he or she is capable of accomplishing a task under certain conditions) is a key motivational belief that influences students’ academic task choices and use of effective self-regulatory learning strategies” (Kitsantas, Winsler, & Huie, p. 47, 2008). The teacher researcher would relate self-efficacy to the scriptural reference, “I can do all things through Him who strengthens me – Philippians 4:13 (NASB®)” (Lockman Foundation, 1995). Students are encouraged to do their best, moving forward in their learning.


Conclusion

The preliminary idea that the T/P with STEM expertise would have a significant influence on the students’ career path was not validated. There were teacher/parents with careers in STEM whose students chose career paths in both STEM grad and Non-STEM grad groups. These teacher/parents have degrees in Chemical Engineering, Chemistry, and Biology. The career path of the parent was not a significant determining factor in the student’s college and career path.

The more significant influence was the T/P providing opportunities (time, learning experiences, resources and materials) and encouragement for student learning. It was the students’ opportunity to go in-depth and spend time discovering interests that led to their career path and expressed satisfaction. Students were given the opportunity to experience over time the work which personally challenged their interests and maintained their interest. 

 “NASA will … focus on engaging and retaining students in STEM education programs to encourage their pursuit of educational disciplines critical to NASA’s future in aeronautics, Earth and space science, and space operations and for participation in engineering, scientific, and technical missions” (Winterton p. 2, 2008). The purpose of NASA’s focus is to have a prepared workforce.
 Homeschool graduates are pursuing careers in science, technology, engineering, and mathematics.

“Most people place substantial weight on major life decisions such as what college they should attend, what their college major should be, whether they should go to a graduate or professional school, or what kind of job they want when they finish school. …But remember that the small decisions you make previous to a major life decision have a significant effect on your attitude and environment surrounding your next major decision” (Moore & Penn p. 184, 2005).


Colleges and universities have differing admission requirements, so homeschool students and teacher/parents are advised to investigate higher education requirements. Many of the interviewed T/P have seen their former homeschool students graduate, or are preparing for upcoming graduation ceremonies and celebrations. These graduates are now pursuing higher degrees and/or seeking employment in the areas of science, technology, engineering, and mathematics – in research, in education, in practice. 

It is important for students to have the opportunity to discover their interests – provide them with the tools and time to discover. “It is good for everyone to be exposed in some way and some will have a bent toward it (STEM) and those are the ones to give them lots.” – T/P LB 
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Item A – Survey Letter of Introduction
 Dear __________________________, please read this introductory letter to your group.

Dear Teacher/Parent:

I would like to introduce myself to you: My name is Veronica Langworthy, and I am a homeschool teacher/parent with high school students at PSP. My husband and I have two other children in college and our eldest is a college graduate (yes, five children total). I am currently taking an Action Research online course for science. Action Research involves reading published research articles, and doing my own research. My topic is science labs for homeschool students. I hope to publish my findings in the California Parent Educator Magazine and/or do a presentation at the Christian Home Educators’ Association (CHEA) convention this summer. 


I need your help with my research as I want to find out how teacher/parents are implementing science labs with their students/children and see if there are some common concerns, then present my findings and possible solutions to address those concerns.

Sincerely, 

P.S. If you have any questions regarding this survey, please contact me or call near the end of tonight’s meeting. I will keep your individual information confidential. Your name at the bottom of the survey page(s) will be separated from the survey following my review of the information.

Small-group leaders – please ask teacher/parents in your group to complete the survey as best they can – if there are extra blank surveys, please return with completed surveys. If teacher/parents are absent from the meeting, please put in their folder so they may participate. Thank you for your assistance. –Veronica Langworthy

Item B – Preliminary Survey of PSP teacher/parents
1) Current grade level(s) of your children: ( K-6
( 7-8
( 9-12

2) What area(s) of science are your students currently studying? (2010-2011)

( Astronomy

( Biology/Life Science
( Chemistry


( Earth Science
( Physical Science

( Physics


( Other: ________________________________

3) What curricula do you use for science? (mark all that apply)


( library / topical books / primary source texts

( textbook: 
Publisher:
( ABeka
( Apologia
( BJUP (Bob Jones)






( Other: ____________________________


( Internet:
websites:
( Fieldtrip destinations (e.g. museums & aqariums)






( NASA






( Other: ____________________________

4) How do you implement science lessons? (mark all that apply)

( independent study – student works on own and I am available if help is needed

( facilitated instruction – student and I read together and learn together

( direct instruction – I know the content well and provide information that the                               student does not get from reading

( participate in class at another location: 


( STAR
( ICAP
( CCCS
( Other: ________________

( Other:

5) How often does your student participate in science labs / hands-on inquiry activities?
( 1-3 x / semester
( 0-1 x / year 

( 1 x / month

( 2 x / month

( 3-4 x / month

6) How do you evaluate science labs / hands-on inquiry activities? (mark all that apply)
( not graded, participation expected as part of course


( grade based upon discussion with teacher/parent

( grade based upon teacher/parent observation during lab/activity

 
( grade based upon written lab/activity report


( grade based upon rubric criteria

7) What is your biggest concern regarding science labs or science education?


( being able to explain ideas/concepts
( dissections


( making science interesting


( chemistry


( understanding math related to science
( specific topic: ______________

( having more than one experiment to demonstrate an idea in case my student doesn’t understand the idea.

( Other: 

8) What training, tools, or knowledge has given you confidence to teach science?
9) What was your favorite science moment – a memorable event that occurred during a science lesson or activity?
10) Do you have a high school homeschool graduate?
 ( Not yet
( Yes

If yes, has your graduate taken college courses in Science, Technology, Engineering, or Mathematics (STEM) or does he/she have a career in the field of STEM? ( No
( Yes

Item C – Consent to Participate (originals printed on NESTCP letterhead)
March 4, 2011

Dear 

My name is Veronica Langworthy. I am a NASA Endeavor Fellow conducting a qualitative research study as part of the requirements of my Science Teaching Certificate Project, and I would like to invite you to participate.

I am studying how middle and high school science labs (defined as science coursework-required laboratory investigations) are being implemented to prepare homeschool students for careers in science, technology, engineering, and mathematics. If you decide to participate, you will be asked to meet with me for an interview or participate in a group discussion about homeschool high school science activities and your homeschool high school graduate’s college and career path. The meeting will take place at a mutually agreed upon time and place, and should last about 15 minutes. The interview session may be audio taped so that I can accurately reflect on what is discussed. The tapes will only be reviewed by members of the research team (me) who will transcribe and analyze them. They will then be destroyed. You do not have to answer any questions that you do not wish to. Although you probably won’t benefit directly from participating in this study, we hope that others in the community/society in general will benefit by gaining greater understanding of how science labs are implemented in the homeschool setting. Participation is confidential. Study information will be kept in a secure location. The results of the study may be published or presented at professional meetings, but your identity will not be revealed. Others in the group may hear what you say, and it is possible that they could tell someone else. Because we may be talking in a group, we cannot promise that what you say will remain completely private, but we will ask that you and all other group members respect the privacy of everyone in the group. Taking part in the study is your decision. You do not have to be in this study if you do not want to participate. You may also quit being in the study at any time or decide not to answer any question you are not comfortable answering. I will be happy to answer any questions you have about the study. You may contact me at xxx-xxx-xxxx or emailaddress if you have study related questions or problems.

Thank you for your consideration. If you would like to participate, please sign the attached form and return it to me.

With kind regards,

Veronica Langworthy

Contact information
Item D – interview guide for qualitative interviews
Name _______________________________ Date __________________

Be sure signed consent to participate form is completed prior to interview.
Print out and complete – bring to meeting on April 5, 2011 

Did your student/child have the opportunity to:

· Read about science

· Use computer simulations

· Use the computer for research

· Observe teacher demonstrations or “expert” demonstrations

· Follow directions to achieve an expected result – step by step lab with results provided to be matched by activity

· Attend one or more fieldtrips to museums – which one(s)?

· Attend one or more fieldtrips to outdoor locations

· Attend one or more fieldtrips to a planetarium

· Attend one or more fieldtrips to an aquarium

· Design investigations

· Explain an investigation

· Make observations

· Compare observations with others looking at the same subject

· Engage in scientific reasoning

· Manipulate/use equipment

· Record data

· Analyze results

· Discuss their findings

· Have time to study an area that was personally interesting

· Read about famous scientists

· Write non-fiction reports about natural history or science related human endeavors or a biography about a scientist.

· became interested in science (your unique insight)  – was it a gradual interest or was it a “wow” moment when your child became interested in science?
A current need expressed by “The California Parent Educator” Magazine includes 
“how-to” in secondary science labs. 
· Do you use a commercially available curriculum as designed

· Do you modify a commercially available curriculum, if so, how?

· Do you Design your own science curriculum – if so, what did you do? Grade level and topic…

· How do/did you implement labs for your high school students? 

· How do/did you implement science labs for your middle school students?

· Do/Did your students do a lot of writing for their science labs? 

· What other details do you think would be helpful to share with others when implementing science labs? 
As the teacher:

· What words of encouragement would you have for others?
�Sre you missing something here?


�I do not think you need this – it is nice for the purposes for our course, but for the purposes of publishing I would delete it – the quote above is sufficient


�Cut all this too (including the chart)


�You need to add a section on home school science instruction to lay the groundwork for your study


�After this quote, you need to insert a sentence written by you that relates this to your study – maybe explaining that homeschooling allows parents to tailor strategies for reading or so how it relates to science skills, b/c right now I do not immediately see the meaning/need/relevance for this to be included


�This quote needs to be much shorter – a general rule of thumb is that you should not have very long excepts of another author’s writing unless it is very meaningful or poignant for your paper and you would be unable to rephrase it in your own words. So perhaps you should abbreviate it by using ellipses and paraphrase some of it to connect it to the rest of the text


�Actually, this sentence seems to say it all – maybe just cut out that previous long quote and keep this and add onto it a bit if you like


�Go through and fix all these: It should be (Author, year, p. #) for example: (Ensign, 2000, p. 157)


�Again, you can just summarize this in your own words and cite it as paraphrasing


�You should add another paragraph explaining why qualitative research was the method chosen for your study – how the rich description was a good fit to discuss your research, how the data collection methods allowed you to uncover detailed information etc.


�This, being your research question, needs to be a separate paragraph and to be introduced some – how did you come to want to answer this question? How does it relate to what you laid out in your lit review?


�Just update this to explain what happened – how you ended up with the number you did


�You need to include in this section a brief description of all the data you collected – not the actual data but just explain that you did interviews, had a survey, etc.


�You need to update this and explain how many interviews were conducted and how that was determined


�Be careful – this statement was iterated several times already, almost identically – do not repeat a phrase unless it is a term identifier. Find a new way to explain this or a different adjective.


�Move this up to the beginning of the methods section


�This is fine for this paper but cut out for future use. Also be careful not to submit it to any other publication if you want to send it to CPEM b/c most journals have single use requirements


�This group needs to be included in your participants section above – maybe frame your study as data from a larger group with a focus on a smaller subset? But be explicit about that and explain it in the participant section


�Thank you for pointing this out for our class, but for publication just include NASA site as part of the internet resources


�Move this up to the methods section - participants


�Move this up to data collection


�Is this you? Or someone else? Be more clear here


�For publication you should beef this up a little – pull the major themes of your paper and explain each one with evidence from your data – you can have shorter sub-sections within your findings to discuss each 


�Move all this up into your lit review and beef it up just a little with some more of your own ideas woven into it


�This is important, but tie it to what you found – add in phrases such as: “As explained by the parent educator who took his/her student outside to observe the stars instead of to a planetarium, science happens in the homeschool environment on an individualized schedule with the student at the focus.” You want to pull in YOUR data to expand on what the experts have found


�For the conclusion, just summarize the findings briefly and then also you need another paragraph to mention the limitations of your study and a call for more research – what do you think would be valuable to build upon what you already found?


�This is interesting and significant, you can add another sentence or two to discuss if you can


�Move this into your discussion


�Cut this


�Abbreviate this
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