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Department/Program Review

Self-Study Report Template

2004 - 2005

Department  Physics

Program   Liberal Arts & Science Degrees, Associate of Science; Associate of Arts
Section I:  Overview of Department

a.
Mission of the department and its programs(s)


What is the purpose of the department and its programs?  What publics does the department serve through its instructional programs? What positive changes in students, the community and/or disciplines/professions is the department striving to effect?

The primary function of the faculty and staff of the Physics Department is to guide and motivate students in learning to think about their physical universe.  Physics is the foundation for all other areas of science and technology, and the Department strives to help each student become proficient in applying the discipline’s broad principles and powerful analytic techniques within a wide variety of career and vocational areas.

Effective learning requires active participation by students in diverse activities, and the Physics Department is deeply committed to integrating various types of laboratory and other experiences into the total course structure.  Although the human interaction between students and well-qualified professors will always be the heart of the learning experience, the environment of the Department must also encourage and facilitate extensive interactions among students, regular hands-on work with appropriate physical equipment, and convenient access to information resources.

Every student can learn physics and/or astronomy.  Each student can learn to use the principles and techniques of physics and/or astronomy as essential parts of his or her scientific or technical career.  For other students, physics and/or astronomy will simply provide a more general understanding, empowering them to think more insightfully about everything from the problem of global warming to the beauty of a clear, starry night.  Whatever the differences among students in their career goals, their mathematical expertise, or in other areas, Sinclair astronomy, physics and teacher education courses can make a life-long difference in how they think.

b.
Description of the self-study process


Briefly describe the process the department followed to examine its status and prepare for this review. What were the strengths of the process, and what would the department do differently in its next five-year review?


The self study process consisted of six distinct phases.  These phases were: 1) the definition of the review and associated tasks, 2) the information and data gathering in preparation for writing the self study, 3) the writing of the self study, 4) the reviewing of the self study for accuracy and completeness, 5) the completion of the self study, and 6) the building of the department review document in accordance with the Department Review Manual.

The new department review process was initially perceived as another paper exercise without merit, but as it unfolded its true value was realized.  This kindled the cooperation and support necessary for the review’s success as well as clarify the importance of the department and its contributions to the community and college.

The department will use the findings of this review process to meet the challenges it must face over the next five years.  The definition of the department’s strengths and opportunities will assist in the development of the resources for growth, in supporting continuous improvement of the learning environments and in the correcting of weaknesses.

Section II: Overview of Program

a.
Analysis of Environmental Factors


This analysis, initially developed in a collaborative meeting between IPR and the department chairperson, provides important background on the environmental factors surrounding the program.  Department chairpersons and faculty members have an opportunity to revise and refine the analysis as part of the self-study process. 

The department supports a wide variety of university parallel transfer degree programs and career degree programs.  These programs are located in all six of the academic divisions and the distance learning division.  The department’s offerings predominately support the critical thinking/problem solving general education outcome while teaching more specific physical principles and competency skills.

University parallel transfer degree programs normally require one laboratory based science series as one of the requirements.  The department has three offerings meeting this requirement, one in astronomy and two in physics.  The astronomy series has a minimal mathematics prerequisite and provides a science enrichment experience while teaching critical thinking skills.  The physics offerings occur at two levels, College Physics which is algebra based and General Physics which is calculus based.  Each of these series covers the same basic principles of physics while preparing students for numerous baccalaureate degrees leading to professional and technical careers.

Over a decade ago, a mixture of conceptual courses in astronomy and physics (AST 101, PHY 100, PHY 104) provided a science enrichment experience with a minimal mathematics requirement.  Recently, students are advised not to consider this sequence in university parallel transfer programs because of an increase in transfer problems.

Of all the university parallel transfer degree programs, the department experiences its largest enrollment in three programs, one program in the Engineering Technology Division and two in the Liberal Arts & Sciences Division.  The Engineering Technology program is an associate of science in Engineering Science.  The Liberal Arts & Sciences (LAS) programs are the associate of arts and the associate of science.  Each of the LAS degree programs have areas of emphasis, two of which represent concentrations of courses offered by the Physics Department.  The first is the Physics Area of Emphasis and more recently the Teacher Education Area of Emphasis has been changed to include two inquiry based offerings in Physics.

In support of career degree programs, the department offers several conceptual courses and a three quarter algebra based sequence.  The conceptual offerings include three courses, one astronomy course and two physics courses.  Over a decade ago, these conceptual courses provided a three quarter sequence in support of transfer programs, but this is no longer true.  The astronomy course (AST 101) still provides a stand-alone science enrichment opportunity and the two conceptual physics courses support allied health career programs.  The greatest enrollment experienced is in “Introduction to Physics”, PHY 100.  Students with aspirations in radiology and physical therapy, must have completed high school physics in the past five years or successfully pass this course to be admitted into these programs.  Once admitted into the Radiology program students must take a second course entitled, “Physics for Radiologic Technology”.  The algebra-based sequence is entitled, “Technical Physics”.  It supports all of the two-year engineering technology career programs.  Students planning to transfer into a baccalaureate degree in engineering technology are advised to take the College Physics series.

The teacher education courses were developed a few years ago under a collaborative grant with several Greater Miami Valley universities, colleges and community colleges.  Wright State had the leading teacher education program in the area and the majority of our students transfer into their program hence we used their program as a model.  With our two courses and offerings in the Mathematics, Chemistry and Geology Departments, a student can complete nearly two years in an Early Childhood teacher track and one year in a Middle Childhood teacher track.

There is a substantial growth in physics and engineering programs offering a concentration in computational physics or computer science.  Our department has developed a new course entitled, “Introduction to Computational Physics” to better prepare students transferring to institutions with these types of opportunities.

The department strives to maximize student success.  Since the department was formed in the 1980’s the Physics Resource Laboratory (PRL) has been one of the pillars in the department achieving an 80 percent success rate for all course offerings.

b.
Statement of program learning outcomes and linkage to courses


Complete attached Program Learning Outcomes Form, identifying where in the curriculum each program learning outcomes is addressed.

The Liberal Arts & Sciences Division developed learning outcomes through an elaborate and inclusive process a few years ago.  There were five outcomes identified and defined.  They are:
· Outcome I – Critical Thinking/Problem Solving

· Outcome II – Global Awareness

· Outcome III – Group Participation/Social Interaction

· Outcome IV – Professional Effectiveness

· Outcome V – Communication

The department provides students pursuing either the associate of arts or the associate of science degree opportunities to develop an expertise in Outcome I – Critical Thinking/Problem Solving.  These opportunities exist in two physics series and one astronomy series.

The type of assessment task utilized in the two physics series consists of a set of simulation tasks that have a two-fold capability.  These simulation tasks take the form of standardized problems that are embedded in the appropriate exams throughout the three courses in each series.  The results from the problems document the achievement of the problem solving outcome while providing the data necessary to guide the department improvements in teaching physical principles.  Individual faculty are using additional assessment tasks identified in the many resources at:
http://www.sinclair.edu/about/assessment/resources/index.cfm.
Initially, the astronomy series administered a standardized national examination for its assessment task.  The exam that was chosen was too broad and had a cost attached to its use.  This lead to the development of a local exam by the faculty teaching this series.

Two additional university parallel transfer degree courses support the Area of Emphasis in Teacher Education.  Each of these courses utilizes a pre- and post-exam assessment task to measure the learning.  The exams measure the following outcomes; problem solving, cooperative skills and communication skills necessary to operate in the constructivist classroom environment.

A new course entitled, “Introduction to Computational Physics” has been added to the department’s inventory.  This course will address the problem solving outcome while engaging the students in realistic tasks that will develop computer literacy skills and written communication skills.

The remainder of courses in the department’s inventory support career degree programs.  These include: one survey course in astronomy, two conceptual physics courses and a technical physics series.  All of these courses are evaluated as a component of the career degree program they serve.  Individual faculty conduct assessments to measure the value of new curriculum resources and teaching techniques.
The survey of astronomy develops an appreciation for the beauty, grandeur and complexity of the heavens and how to use some of the more important physical principles and concepts which explain the structure, processes and evolution of the universe.

The three conceptual physics courses predominately serve students of the radiology career program at Sinclair or other health care programs in the Greater Miami Valley.

Technical Physics places a strong emphasis on communication, thinking and citizenship through extensive use of “authentic tasks” which engage student groups in working together to solve practical problems that are related to both their own career goals and the broader needs of the community.

c.
Admission requirements


List any admission requirements specific to the department/program. How well have these requirements served the goals of the department/program?  Are any changes in these requirements anticipated?  If so, what is the rationale for these changes?

The department works closely with advisory groups, accreditation reviewers and/or program managers to assure that prerequisites and/or corequisites for courses supporting their programs are appropriate.

The conceptual physics offering, “Introduction to Physics”, PHY 100 has the prerequisite of DEV 108.  This is a minimum requirement that has served our students well.  Historically, the top 5 percent of students are under challenged because of their stronger math capabilities while the lower 5 percent of our students are over challenged because of their weaker mathematics capabilities.

The prerequisite for Technical Physics is Math 132.  The Physics Department is continuing its long cooperation with the Math Department and with the Engineering and Industrial Technologies Division to consider steps that could enhance the value of Technical Physics in both workforce development and the preparation of students for further academic success.

The prerequisite for College Physics is Math 116.  Although some basic trigonometry is needed in this course, the department assessments have not revealed the need to change this prerequisite to MAT 117, Trigonometry.

The General Physics series is calculus based and demands strong mathematical and analytic skills.  The co-requisite of Math 201 for Physics 201, General Physics I is a minimum requirement and it has been very adequate.  When the mathematics department implemented the grade of “C” rule for all mathematics course prerequisites, the physics department immediately identified a improvement in the quality of students in the PHY 201 course.  Ideally, students are better prepared if they’ve had a minimum of Math 201 before taking Physics 201.  Our department has worked extensively with the counselors in the Liberal Arts & Sciences Division and the Engineering Technology Division to advise students in a way that guarantees the greatest success.  Students that have not demonstrated a strong performance in their mathematical training are advised to initiate their calculus course work prior to taking their first course in General Physics.  This strategy has reduced the number of students that are over challenged and eventually defeated in their first attempt of General Physics I.
For the benefit of the reviewers, a complete list of all astronomy and physics courses with their prerequisites and corequisites is provided below.

	Course
	Prerequisites
	Corequisites

	AST 101
	None
	None

	AST 111
	DEV 108
	None

	AST 112
	AST 111
	None

	AST 113
	AST 111
	None

	PHY 100
	DEV 108
	None

	PHY 104
	PHY 100
	None

	PHY 106
	Admission into Radiology Program which requires PHY 100
	None

	PHY 131
	MAT 132
	None

	PHY 132
	PHY 131
	None

	PHY 133
	PHY 131
	None

	PHY 141
	MAT 116
	None

	PHY 142
	PHY 141
	None

	PHY 143
	PHY 141
	None

	PHY 201
	None
	MAT 201

	PHY 202
	PHY 201
	MAT 202

	PHY 203
	PHY 202
	MAT 203

	PHY 220
	PHY 201 and MAT 201
	None

	PHY 245
	ASE 145, MAT 110, and ENG 112
	None

	ASE 145
	MAT 102
	None


Section III: Student Learning

a.
Evidence of student mastery of general education competencies


What evidence does the department/program have regarding students’ proficiency in general education competencies?  Based on this evidence, how well are students mastering and applying general education competencies in the program?

The department offers sequences at three different levels of difficulty in support of university parallel transfer programs.  These programs require courses addressing the core general education competencies.  These sequences offered by the physics department are General Physics, College Physics and Astronomy.

The General Physics and College Physics sequences provide an opportunity for students to master the core general education competency of thinking as well as the Liberal Arts & Sciences Division outcome of critical thinking/problem solving.  The student mastery of this general education competency and LAS division learning outcome is measured by embedding a standardized assessment problem into the appropriate exams and assessing the results with a scoring rubric ranging from 0 – 3.  The assessment results obtained from these embedded problems are used in two ways;

1. Student assessment scores are compared to their grade for each individual course.
2. Student assessment scores are tracked through the entire sequence to identify trends in student problem solving skills.
Assessment results obtained thus far indicate that students successfully completing a course are also scoring comparatively on the embedded problems.  On the other hand, as students progress through the sequence, improvement in student problem solving skills while demonstrating Newtonian thinking is not being observed.

When embedded assessments were first introduced into the astronomy sequence, a national standardized exam was used.  This proved to be to comprehensive for the results to have any meaning.  To overcome this problem, the astronomy faculty developed a local standardized exam that is administered at the completion of the three quarter sequence.  This assessment task measures the students understanding of astronomy principles, knowledge gained from the entire sequence and the mastery of the problem solving competency.  At this time, no assessment results are available to support the mastery of the general education competency.

The Technical Physics sequence places a strong emphasis on communication, thinking and citizenship through extensive use of “authentic tasks” which engage student groups in working together to solve practical problems that are related to both their own career goals and the broader needs of the community.  This sequence is evaluated as a component of the Engineering Technology programs through TAC/ABET accreditations.  When an accreditation occurs the department typically provides a comprehensive amount of student work from all Technical Physics offerings over a few quarters.  These samples of student work are examined by the accreditation team in addition to interviewing the chairperson.  The successful TAC/ABET accreditations are evidence that Technical Physics teaches the expected program outcomes.

The teacher education courses address the critical thinking/problem solving outcome while acquainting the students with the inquiry method of learning.  Assessment tasks include a pre and post exam and several inquiry learning activities.  In order to successfully complete the course, a student must pass the post exam and complete key assessment activities.  Students completing these courses are successfully transferring into four-year teacher education programs and receiving their state teacher licenses.

The conceptual physics courses predominately serve career programs especially the Radiology program at Sinclair.  Students completing these courses learn basic physics principles while engaging in activities that develop critical thinking and problem solving skills.  Students successfully completing these courses are being admitted into the Radiology program and are transferring these courses into other health care programs in the Greater Miami Valley.

b.
Evidence of student achievement in the learning outcomes for the program


What evidence does the department/program have regarding students’ proficiency in the learning outcomes for the program?  Based on this evidence, how well are students mastering and applying the learning outcomes?  Based on the department’s self-study, are there any planned changes in program learning outcomes?


In the case of the Physics Department, all courses in its inventory address the general education competency of thinking and the Liberal Arts & Sciences Division learning outcome of critical thinking/problem solving.  Because both of these items are so closely coupled, the discussion in Section III-a also addressed all of the requirements of this section.

c.
Evidence of student demand for the program


How has/is student demand for the program changing?  Why?  Should the department take steps to increase the demand?  Decrease the demand? Eliminate the program?   What is the likely future demand for this program and why?

The department has experienced a 52 percent increase in students over the past five years.  This growth has occurred in the majority of the department’s offerings with the greatest increases occurring in courses supporting health care career programs and university parallel transfer teacher education programs.  The largest factor contributing to enrollment increases in the remaining offerings can be attributed to more students taking their first two years at Sinclair in pursuit of four year baccalaureate degrees.

Teacher education is growing in the state of Ohio.  With this anticipated increase in demand the department is working closely with universities and community colleges in the Greater Miami Valley to improve, expand and articulate teacher education offerings.  Presently, students can complete nearly two years towards the state license requirement in Early Childhood Education.  The department is working with other departments at Sinclair and area institutions to create opportunities for students to complete two years towards the state license requirements in Middle Childhood Education.

The Health Care industry sector continues to need large numbers of trained professionals.  In support of the Radiology career program at Sinclair, the department will offer extensive sections of conceptual physics and staff these offerings with qualified instructors.

The Federal Government is providing an ever increasing number of grant opportunities that provide seed money to introduce nanotechnology into existing curriculum and develop new nanotechnology offerings.  The department is working closely with several interested faculty at Sinclair and contacts at Wright State University to secure funding in this area of growth.  Initially, the department plans to introduce nanotechnology based activities into existing offerings.  In the coming years, the department will introduce new offerings in nanotechnology when justified by the demand.

Much of the anticipated future growth at Sinclair will occur at satellite campuses.  The department offerings in astronomy can be an integral part of this because they provide science enrichment opportunities while teaching students critical thinking and problem solving skills.

Enrollment in Technical Physics has been steady or increasing.  The growth of high-tech industries in the Miami Valley (nanotechnology, advanced materials, automated control systems, etc.) will further increase the demand for graduates who are able to deal effectively with complex and rapidly changing technologies.

The new offering, “Introduction to Computational Physics” is planned to be offered once a year.  The department expects enrollment to grow in conjunction with the growing need for computational skills in the work place.  The department anticipates to create additional offerings in this area as the marketplace grows.

d.
Evidence of program quality from external sources (e.g., advisory committees, accrediting agencies, etc.)


What evidence does the department have about evaluations or perceptions of department/program quality from sources outside the department?  In addition to off-campus sources, Include perceptions of quality by other departments/programs on campus where those departments are consumers of the instruction offered by the department.

Not possessing an actual career program, the department does not have any direct measures or documented evidence of quality from external sources, such as advisory committees and accrediting agencies.  The two largest career programs at Sinclair requiring physics courses are Radiology and Engineering Technology.  The Technical Physics sequence is evaluated as a component of the Engineering Technology programs.  The most recent TAC/ABET accreditation brought our department high marks for the quality of instruction in this sequence.  Recently, discussions with the Chairperson of Radiology revealed that students being admitted to the Radiology program are being adequately prepared by the conceptual physics course.

e.
Evidence of the placement/transfer of graduates


What evidence does the department/program have regarding the extent to which its students transfer to other institutions?  How well do students from the department/program perform once they have transferred? What evidence does the department have regarding the rate of employment of its graduates?  How well do the graduates perform once employed?

The General Physics sequence serves students in the University Parallel Program for Engineering and students transferring into to a wider range of four year professional degree programs.  Many of these students complete their first two years at Sinclair.  While at Sinclair many of these students take Statics and Dynamics after completing the General Physics series.  In order to successfully complete these courses students must have excellent problem solving skills.  The personal testimonies from these students state they are very satisfied with the preparation they received in the General Physics sequence and their success in these courses support their comments.  The department also has numerous discussions with Department Chairpersons and faculty at Wright State University receiving our transfer students.  They confidently state that our students are very well prepared and successfully complete professional programs, in physics, engineering and computer science.  In the future, we plan to work more closely with these departments to receive formal documentation that supports their comments and data to describe trends and opportunities for improvement.

The quality of the department’s teacher education offerings is evident from students successfully transferring into and completing the four year baccalaureate program at Wright State University.  In the future, the department wants to secure data on these transfer students to better guide any changes in these courses.
f.
Evidence of the cost-effectiveness of the department/program


How does the department/program characterize its cost-effectiveness?  What would enhance the cost-effectiveness of the department/program?  Are there considerations in the cost-effectiveness of the department/program that are unique to the discipline or its methods of instruction?

Over the past five years, the department has maintained an average cost of $5,200 per FTE while the average cost per FTE for the college has increased to $7,500.  This has happened even though the number of students enrolling in physics and astronomy courses has increased by 52 percent.  The major factors contributing to this success are an average class size that is higher than those of more specialized courses, a very effective use of apparatus and classroom space, a success rate of 80 percent for all offerings, and a Physics Resource Laboratory (PRL) providing assistance to students especially those that are over challenged.

Success rates of 80 percent are a result of the department offering comprehensive, lab-based experiences for students from diverse backgrounds and provides a specialized tutorial service through the PRL for all physics and astronomy students.  This is especially important for the over challenged students who would be at risk of not completing their physics course or failing it.  The department also has a very effective use of equipment.  Equipment costs are kept under control by good stewardship of existing equipment and by only buying equipment that is needed.  At times, equipment support for a new exercise or lab activity can be built from materials purchased locally.  Since, demonstrational equipment can be expensive, the department promotes the use of media based demonstrations that would otherwise require expensive equipment or equipment that is not widely used in other activities.

Section IV: Department/Program Status and Goals

a.
List the department’s/program’s strengths, weaknesses and opportunities

The exemplary performance and commitment of the faculty and staff give the department several strengths.  As a whole, the department strives to provide its students with teaching methodologies that are consistent with best-practice methodologies in science.  Active engagement, cooperative learning, integration of technology, and inquiry are the methodologies that enhance student retention and learning.  Coupled with performance is the Physics Resource Laboratory (PRL).  This resource provides many student services necessary to ensure student retention and achievement (accessible help, a meeting place, computer access, flexible laboratory opportunities for students in distance learning and students who miss laboratories) and promotes community learning.
The Physics Department is responsive to the needs of the students and to the needs of the programs it serves.  For instance, the developments in the Technical Physics sequence are highly appropriate and provide an opportunity for students from many different areas of Engineering Technology to work together in dealing with broad technical issues.

Weaknesses in the department exist in two distinct areas; the connection to the part time faculty and the lack of a comprehensive assessment process that documents learning in all courses in the department’s inventory.  In the next five years, the department plans to address these shortcomings with a comprehensive approach.

The Physics Department has opportunities over the next five years in the following areas: the expansion of science enrichments through its astronomy and conceptual physics offerings, the strengthening of its teacher education offerings and in service enrichment offerings, preparing for satellite campus offerings through the modernization of its media capabilities and bringing the remote observatory online, the embedding of nanotechnology based activities into existing offerings, and strengthening its offerings in computational physics.

b.
Describe the status of the department’s/program’s work on any issues or recommendations that surfaced in the last department review

The last review identified issues or recommendations in the areas of; the department’s Distance Learning course offerings, the department’s assessment plan, integrated lecture and laboratory offerings, and the staffing of course offerings.

Low success rates are a significant problem in distance learning offerings especially in the sciences.  The department offers three courses in this format, “Survey of Astronomy”, “Introduction to Physics”, and “Sound, Light and Modern Physics”.  An unacceptable success rate of 27 percent existed in the astronomy course; but with increased demand this course is now offered in a live classroom in addition to the distance format.  This approach improved the success rate to 55 percent.  The “Introduction to Physics” and “Sound, Light and Modern Physics” distance offerings have success rate problems similar to those experienced in astronomy but with two noticeable differences: the distance students have a greater opportunity to develop learning communities with students in the live classroom formats and these students are more apt to utilize the PRL.

The department’s assessment plan has been determined to be generally descriptive of what was desired for student outcomes, but lacked the specific means and methods to carry out the assessment.  The department’s response has been to develop standardized assessment problems for the College Physics courses (PHY 141, 142, and 143) and the General Physics courses (PHY 201, 202, and 203).  The data collected from this approach has initiated productive discussions and changes in the learning environment for several of the instructors.  In the future, assessment efforts will be expanded to more thoroughly guide improvements in the learning environment and to document students achievement of the course competencies and outcomes.
The department has already integrated the lecture and laboratory in several sequences but has never taken steps to expand this approach into the General Physics sequence and the Conceptual Physics offerings.  The integration of lecture and laboratory was first introduced into the General Physics approximately two years ago.  Its success was so overwhelming positive that a gradual transition to this new approach has occurred.  Now all sections of the General Physics sequences are offered in this format.  In the “Introduction to Physics” course an integrated lecture and laboratory section will be piloted during the Spring of 2005.  The department is very confident the results will be just as overwhelming as those received in the General Physics sequence.

Staffing course offerings is a task that must be executed with the utmost care.  The department has always taken great strides to guarantee the learning environment in all sections to be of the highest quality.  This requires part-time faculty to possess the proper experience, to receive good training and departmental support.  In the future, the department has plans to improve its training opportunities and its support through the development of a part time faculty handbook.

c.
Based on feedback from environmental scans, community needs assessment, advisory committees, accrediting agencies, Student Services, and other sources external to the department, how well is the department responding to the (1) current and (2) emerging needs of the community? The college?

The department is very responsive to the needs of our students, the college and the community.  A recent TAC/ABET accreditation conducted in the Engineering Technology Division brought the department high marks.  Over the past several years, the department has participated in the many phases of a multi institution grant.  This activity has made the department a leader in teacher education and outreach offerings to local schools and to in-service teachers.  Recently, the department has developed a grant proposal with Edison State Community College and Wright State University.  The participating institutions will share knowledge necessary to construct additional teacher education offerings and articulations.  With the growing interest in nanotechnology, grant opportunities are becoming more numerous.  The department has had partnership discussions with WSU, to write a grant that would fund the development of curriculum activities, modules and/or courses in nanotechnology.  The Miami Valley Future Teacher Initiative was developed and continues to be supported by the department.  This initiative provides learning opportunities and financial assistance opportunities.

Sinclair has announced an expansion plan that includes remote campuses.  Offering science courses at remote campuses will require excellent planning by all involved departments.  The Physics Department is diligently working on two efforts that will contribute to the department’s successful offering of classes at remote campuses as well as enhance offerings on the main campus; a web accessible remote observatory and the conversion of existing media to a streaming video format.

d.
List noteworthy innovations in instruction, curriculum and student learning over the last five years

The Technical Physics sequence has been strengthened through an extensive collaboration with the Mathematics Department and the Engineering Technology Division.  This sequence has been developed to provide a strong emphasis on communication, thinking, and citizenship through extensive use of “authentic tasks”.  These authentic tasks combine the use of mathematics and physics to solve activity based problems that utilize industry materials and equipment.  This approach has successfully promoted exemplary critical thinking and problem solving.
The department developed two teacher education courses modeled after similar courses at WSU.  These courses provide students a hybrid facilitation and inquiry-based learning environment while mastering the problem-solving outcome.  Originally, these courses were taught from materials developed at Wright State, but over time it became apparent that changes were necessary.  New textbooks were selected and an extensive set of complimentary curriculum materials were developed.  Student satisfaction with these two offerings has greatly improved as well as the learning environment.

The College Physics sequence has experienced a drop in enrollment over the past five years.  To address this problem, a learning environment is being developed that will stimulate the majority of the students while properly challenging them.  Students are learning science processing skills, physical principles and concepts using streaming video, inquiry based activities and other motivational techniques.

The Miami Valley Future Teacher Initiative was created and continues to recruit future teachers from the area schools especially Dayton Public Schools.

The General Physics sequence is now offered as an integrated lecture and lab course through an elaborate scheduling strategy.  A co-requisite laboratory is scheduled immediately after the lecture in equally sized blocks.  When registering, students can only enroll in the lecture and lab sections that are connected through corequisites.

Under the supervision of a coordinator, the PRL is reaching a broader number of students.  Its usage has nearly doubled in five years and students that have completed their physics courses frequently return for assistance in mathematics and engineering courses.

A mobile laptop laboratory was purchased recently; and during the Fall of 2004, approximately ten video-based laboratory activities were developed and introduced into the General Physics sequences.  Assessments indicate these activities were very effective in teaching the students to become better Newtonian thinkers.

A new course entitled, “Introduction to Computational Physics” was developed and will have its first offering in Spring 2005.  This course will introduce students to authentic modeling tasks while developing modern workplace skills with the mathematical calculation package, Matlab.

For several years, the department has offered the course entitled, “Fundamentals of Linux”.  This course has filled the gap not being addressed by other courses.  Students completing this course are prepared to transfer to colleges and universities whose science and engineering sequences require a background in this operating system.

e.
What are the department’s/program’s goals and rationale for expanding and improving student learning, including new courses, programs, delivery formats and locations?

In the conceptual physics course, “Introduction to Physics”, the department plans to create a more stimulating environment where the majority of students are properly challenged.  This will be coupled with the use of manipulatives, inquiry-based activities, multimedia, and web access.  Students will build vocabulary, ratio reasoning skills, and learn how to discover relationships while learning a number of science processing skills.  A number of assessment tasks will be employed to properly monitor these changes.

The teacher education courses offered by the department are for students pursuing a baccalaureate degree in Early Childhood Education.  In order to better serve the community, the department is working with other Sinclair faculty and Wright State University to develop courses and articulation agreements to will create opportunities for students to complete nearly two years towards a baccalaureate degree in Middle School Teacher Education at Sinclair.  This effort will be coupled with the department’s continued recruitment of future teachers through the Miami Valley Future Teacher Initiative and with the offering of in-service teacher training opportunities.

The department plans for the continued integration of the following capabilities into courses: the use of streaming video, the use of the mobile laptop laboratory, and the use of the remote astronomy observatory.  The conceptual physics lecture-lab integration pilot commencing in the Spring of 2005 will be used to guide the expansion of this practice into additional sections.  The department’s assessment plan has been improved but as faculty become more informed of the value of assessment, assessment tasks and efforts will expand to more thoroughly document the improvements in the learning environment and the achievement of learning outcomes.

There is a growing interest in nanotechnology; and with it, funding opportunities for curriculum development are increasing.  Nanotechnology offerings need to be identified through local and regional cooperation with government and industry.  Currently, there are local businesses offering nanotech based products and services.  Partnering with these businesses and other schools, the department can develop the best integration of learning materials into existing curriculum.
f.
What are the department’s goals and rationale for reallocating resources?  Discontinuing courses?

At this time the department has no plans to reallocate resources or discontinue any courses.

g.
What resources and other assistance are needed to accomplish the department’s/program’s goals?

The department has a re-known tenured faculty member retiring in June 2005 and it is imperative that this position be replaced for the department to achieve the goals in teacher education, in-service teacher outreaches and training, to increase the astronomy offerings and to conduct curriculum development and assessment.

Recently, an equipment storage room was lost which forced the department to convert a laboratory into a stockroom.  This change has required the department to be an exemplary steward with controlled resources, but with the expected growth in enrollment, the department will not be able to meet expectations without recovering this laboratory space in the next couple of years.

The PRL has been a significant part of the department’s 80 percent success rate.  Over the past four years the usage of the PRL has increased by 75 percent but over the past two quarters, the PRL usage has experienced an 8 percent increase from the previous year.  The PRL is experiencing overload conditions more frequently.  Students are reporting that during these times they must find alternate areas in which to study in their learning communities.  If this trend is permitted to continue, over challenged students will be placed at an unnecessary risk and success rates will decrease.  This problem can be overcome by expanding the size of the existing space into the adjacent laboratory.

The media resources of the department are in a variety of formats, some of which, are very old and in danger of being lost.  With the advent of high technology, these resources can be converted into streaming video and distributed anywhere without the need of aging equipment.  The department needs the necessary support from the college to convert this media into streaming video and to provide the services for its delivery.

The department received a mobile laptop laboratory during the budget cycle of 2003-04.  This resource will be an outstanding improvement to learning once it’s fullest benefit is realized.  The lab technician has diligently worked with ITS in failed attempts to access the Sinclair network and Web.  The obstacles preventing this must be overcome in order for the department to completely utilize this laboratory.

Approximately two years ago, the department acquired a small telescope observatory dome and the supporting software necessary to control a telescope, a digital camera and the dome remotely.  With the high-quality telescope and digital camera already in the department’s possession, the department was able to assemble a remote observatory.  This web accessible observatory would be a wonderful enrichment resource for the department’s astronomy offerings.  To date, a permanent home for this equipment has not be found, consequently, the department has not been able to fully utilize it.

The department intends to provide course offerings at remote campuses.  The courses most likely to be offered will be enrichment classes such as, astronomy and conceptual physics.  For this to be a successful endeavor, adequate equipment storage, the ability to conveniently transport equipment, adequate lab space, and web access must be available.

Section V: Appendices: Supporting Documentation

a.
Annual Data Set (on-line)

b.
Course List and Curriculum Requirements 
c.
Program Impact Report
d.
List of Department Members and How Each Contributes to the Goals of the Department/Program

e.
Student Awards and Recognitions (none)

f.
Listing of Noteworthy Department and Faculty/Staff Activities and Accomplishments Over the Past Five Years                                           
ASE 145
Foundations in Problem Solving and Scientific Literacy

4 Cr. Hrs.

Philosophical and experiential understanding of the constructivist, cooperative classroom environment acquired through introductory hands-on inquiry experiences with the context of fundamental, unifying science themes and core concepts.  Three lecture, three lab hours per week.  Prerequisite:  MAT 102 or sufficient score on mathematics placement test.

AST 101
Survey of Astronomy

4 Cr. Hrs.

A survey of the solar system, galaxies, star evolution, recently discovered phenomena and cosmology. Three lecture, three lab hours per week (AST 107).

AST 107
Lab for AST 101

Laboratory must be taken with AST 101



AST 111
Introduction to Astronomy

3 Cr. Hrs.

Patterns and movements of heavenly bodies; history of astronomy; gravity, light and matter; various types of telescopes. Students may not receive credit for both AST 111 and AST 101 (previously PHY 114). Optional laboratory AST 117.
Prerequisite: DEV-108

AST 112
The Solar System

3 Cr. Hrs.

Planets and their moons; interior and atmosphere of the Sun; comets, asteroids, meteoroids; origin of the solar system; space exploration. Optional laboratory AST 118.  Prerequisite:  Take AST-111

AST 113
Stars, Galaxies & Cosmology

3 Cr. Hrs.

Properties and evolution of stars including the Sun; black holes and other stellar remnants; Milky Way and other galaxies; origin and fate of the Universe. Optional laboratory AST 119.  Prerequisite:  Take AST-111

AST 117
Introduction to Astronomy Laboratory

1 Cr. Hr.

Laboratory and field activities to supplement AST 111. Taken concurrently with AST 111.

AST 118
Solar System Laboratory

1 Cr. Hr.

Laboratory and field activities to supplement AST 112. Taken concurrently with AST 112.

AST 119
Stars, Galaxies & Cosmology Laboratory

1 Cr. Hr.

Laboratory and field activities to supplement AST 113. Taken concurrently with AST 113.

AST 297
Special Topics in Astronomy
R
1-6 Cr. Hrs.

Provides opportunities to receive credit for non-traditional courses (TV and newspaper) as well as special interest topics in astronomy. Objectives will vary with the particular content area.


PHY 100
Introduction to Physics

4 Cr. Hrs.

A survey of motion, forces, energy, heat, gas laws, kinetic theory, electricity, and magnetism. Three lecture, three lab hours per week (PHY 110).  Prerequisite:  DEV 108 or equivalent


PHY 104
Sound, Light & Modern Physics

4 Cr. Hrs.

Survey of sound, music, light, color, atomic and nuclear physics and relativity for non-science majors. Three lecture, three lab hours per week (PHY 119).  Prerequisite:  Take PHY-100 


PHY 106
Physics for Radiologic Technology

5 Cr. Hrs.

Concepts of electrical energy, electromagnetic energy, production of x-radiation, interaction with matter, and the x-ray tube, circuitry and special equipment. Four lecture, two lab hours per week (PHY 107).  Admission to RAT program

PHY 107
Lab for PHY 106

Laboratory must be taken with PHY 106

PHY 110
Lab for PHY 100

Laboratory must be taken with PHY 100

PHY 119
Lab for PHY 104

Laboratory must be taken with PHY 104

PHY 131
Technical Physics I

4 Cr. Hrs.

Non-calculus mechanics including kinematics, dynamics, statics, work, energy, power, complex motions and fluids.  Three lecture, three lab hours per week.  Prerequisite:  MAT 132 or equivalent

PHY 132
Technical Physics II

4 Cr. Hrs.

Non-calculus properties of matter, heat, thermodynamics, waves, sound and light. Three lecture, three lab hours per week.  Prerequisite:  Take PHY-131

PHY 133
Technical Physics III

4 Cr. Hrs.

A non-calculus course in electricity including electrostatics, electric fields, DC electric circuits, capacitance, magnetism, electro-magnetic induction, and alternating current. Three lecture, three lab hours per week.  Prerequisite:  Take PHY-131

PHY 141
College Physics I

4 Cr. Hrs.

Algebra-based university parallel sequence in mechanics including vectors, statics, kinematics, dynamics, work and energy, momentum, and circular motion. Three lecture, three lab hours per week.  Prerequisite:  MAT 116 or equivalent

PHY 142
College Physics II

4 Cr. Hrs.

Algebra-based university parallel sequence in properties of matter, hydrostatics and fluid dynamics, heat and thermodynamics, periodic motion, waves, and sound. Three lecture, three lab hours per week.  Prerequisite:  Take PHY-141

PHY 143
College Physics III

4 Cr. Hrs.

Algebra-based university parallel sequence in electrostatics, DC and AC circuits, electromagnetism, and optics. Three lecture, three lab hours per week.  Prerequisite:  Take PHY-141

PHY 201
General Physics I

6 Cr. Hrs.

Fundamentals of mechanics including kinematics, dynamics, work and energy, momentum using calculus as appropriate. Five lecture, three lab hours per week (PHY 207).  Note:  Corequisite MAT 201.  Prerequisite:  MAT 201 or equivalent

PHY 202
General Physics II

6 Cr. Hrs.

Oscillations, gravity, fluids, waves, sound, thermodynamics and kinetic theory, geometrical and vave optics, using calculus as appropriate. Five lecture, three lab (PHY 208) per week.  Note:  Corequisite MAT 202.  Prerequisite: Take PHY-201

PHY 203
General Physics III

6 Cr. Hrs.

Electrostatics, DC conduction and circuits, magnetism, electromagnetic induction, quantum mechanics and special relativity. Calculus used extensively. Five lecture, three lab (PHY 209) per week.  Note:  Corequisite MAT 203.  Prerequisite:  Take PHY-202

PHY 207
Lab for PHY 201

Laboratory must be taken with PHY 201

PHY 208
Lab for PHY 202

Laboratory must be taken with PHY 202

PHY 209
Lab for PHY 203

Laboratory must be taken with PHY 203

PHY 220
Introduction to Computational Physics

3 Cr. Hrs.

Provides students with an introduction to the modeling and simulation of physical systems using MATLAB. Topics include the MATLAB desktop, array manipulations, relational and logic operations, control flow, creating M-files, low-level I/O, graphics, and symbolic manipulations. Two lecture two lab hours per week.  Prerequisite:  PHY 201 and MAT 201 or equivalent.

PHY 245
Concepts in Physics

5 Cr. Hrs.

Basic concepts and applications including position, motion, forces, electricity, magnetism, and light using the inquiry learning environment, which emphasizes science process skills, integrated with mathematics. Elementary education majors only. Four hours of lecture, three hours of lab per week.  Prerequisite:  Take MAT-110 ENG-112 ASE-145

PHY 270
Physics Internship
R
2-12 Cr. Hrs.

Designed to support a variety of experiential learning needs. Adult learners with extensive learning from prior experience may receive acknowledgment of that learning with internship credit upon submission of a portfolio to an evaluation committee. Younger students with limited experience will participate in selected non-classroom experiences with relationship to their educational needs. Students already working full- or part-time may apply to use that experience in fulfillment of the internship requirement. For the latter two types of students, learning outcomes are established and related reports and/or projects are submitted each quarter.

PHY 295
Independent Study in Physics
R
1-3 Cr. Hrs.

Investigates areas of special interest under the direction of physics faculty. Course may be repeated once but not to exceed six credit hours. Open to second year students with 3.0 GPA in physics and mathematics.  Permission of instructor

PHY 297
Special Topics
R
1-6 Cr. Hrs.

Provides opportunities to receive credit for non-traditional courses (TV and newspaper) as well as special interest topics in physics. Objectives will vary with the particular content area.
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I.
Program Curriculum:  A description of the basis for the program curriculum (i.e., how it is derived and validated).  Include accreditation organizations, advisory committees or external groups that influence curriculum.  Describe curriculum review activities including the review of course master syllabi.*

The curriculum for the Astronomy sequence (AST 111-112-113) at Sinclair is based on the Indiana University model curriculum.  IU is recognized throughout the US as a leader in Astronomy.  Material covered is consistent with similar courses offered at Wright State University and other four-year schools.

Students completing the transfer module are also required to complete a one hour Astronomy laboratory course (AST 117-118-119).  Each of the laboratory courses corresponds to the Astronomy sequence described above (AST 111-112-113). The laboratory courses are optional for students not completing the transfer module.

The American Astronomical Society and the Southern Ohio Section of the American Association of Physics Teachers are professional organizations that provide information and curriculum ideas for educators.  Faculty in the department are also active in the Miami Valley Astronomical Society, a local amateur society, and the Planetary Society.

No changes have been made to the master syllabi.


II.
Program Learning Outcomes:  A description of what you intend for students to know (cognitive), think/feel (affective), or do (psychomotor), when they have completed your degree program.  A suggested manageable number of outcomes should be in the range of five to ten.  Describe Program Learning Outcomes review activities.*

a.
Program Learning Outcomes

The Liberal Arts and Sciences (LAS) program learning outcomes are under review but no changes have been approved at this time.  Please refer to the section on the LAS degrees for more information on the review process.

The program learning outcomes for Liberal Arts and Sciences that are applicable to the Astronomy sequence (AST 111-112-113) are:

· Communicate the significance of facts, concepts, and ideas in spoken and written English which is clear, precise and logical. 

· Demonstrate a problem-solving capability through analysis/synthesis. 

· Recognize the ways in which a scientific approach can be used to formulate an understanding of the observable world. 

· Demonstrate an academic proficiency comparable to students completing the second year of a baccalaureate degree program. 

b.
End-of-sequence learning outcomes for Astronomy

In order to complete the sequence successfully the student should be able to do:

· Describe the major patterns and movements of the Sun, Moon, Planets and stars.

· Discuss the formation of the solar system and describe the major physical characteristics of each planet.

· Describe the minor bodies of the solar system (moons, asteroids, comets and meteoroids).

· Discuss the physical characteristics of the stars and the Sun (mass, temperature, radius, luminosity) and the relationships among these variables.

· Discuss the stages of evolution for stars of various masses and describe the properties of stellar remnants (white dwarfs, neutron stars and black holes).

· Discuss the properties of galaxies including the Milky Way.

· Discuss the history and possible futures of the universe.

· Discuss the history of astronomy including historical beliefs and major contributions to the field of astronomy.

· Discuss the night sky, how it appears from earth, and how constellations and coordinate systems are used to locate objects in the sky.

· Discuss the nature of gravity and electromagnetic radiation (including visible light).

· Describe the major types of telescopes and discuss how astronomers use them along with various detecting instruments to study celestial objects.

The study of any branch of mathematical sciences, including astronomy, should help students to develop certain skills, including problem solving and critical thinking.  Some of the competencies students who finish the three-quarter astronomy sequence should be able to demonstrate include the following:

· The ability to grasp very large and very small numbers, to display these numbers in proper scientific format, and to manipulate them with the aid of a scientific calculator.

· The ability to solve for unknown quantities, given the values of other related quantities and the relationships between them

· The ability to analyze scientific data, both measurements and descriptions, and arrive at valid conclusions.

· The ability to think critically about scientific evidence presented to them and to make decisions based on that evidence.


III.
Assessment Method(s):  A measurable indicator of success in attaining the stated learning outcome(s).  The methodology should be both reliable and valid.  Please describe in detail.
a.
Formative Assessment Method(s) and Description: a measurable indicator of student in-progress success in attaining the stated learning outcome(s).

Students in the astronomy sequence complete an individual project as part of each course.  The emphasis changes as students progress throughout the sequence: basic astronomy, the solar system, constellations.  Students make an individual choice for their project: in AST 111, the student chooses a topic related to astronomy; in AST 112, the student chooses a solar system; and in AST 113, the student chooses a constellation.  The projects require observation, research and problem analysis as well as writing a four-page paper with a bibliography.

Students in AST 113 also complete a multiple choice test to assess their general knowledge of the astronomy sequence learning outcomes.  The test consists of 150 questions derived from the astronomy test bank used by the department and measures astronomy vocabulary and thinking.  The test is administered during lab class the last week of the quarter.  Participation in testing is optional for the student; those that complete the test receive extra credit.  This test is a replacement for the CLEP (College-Level Examination Program) that was previously used.  

b.
Summative Assessment Method(s) and Description:  a measurable indicator of end-of-program success in attaining the stated program learning outcome(s). 

Not applicable to end-of-sequence assessment.

Refer to the report at the beginning of the Liberal Arts and Sciences for information on summative assessment of the program learning outcomes for Liberal Arts and Sciences.


IV.
Results:  A description of the actual results of overall student performance gathered from the assessment(s). (see III.a.) 

The individual class projects that are done in AST 111-112-113 show evidence of thinking skills.

The astronomy test recently used for assessment in AST 113 has been administered once to two groups of students.  The results are based on small sample sizes of 14 and 7.  The average test score for the small sample was 73%.  The instructor observed that these test results are consistent with the course grades that were assigned.

A few students continue on to four-year colleges for further study in Astronomy after completing the AST sequence.  One student has entered graduate school to study astronomy.  Some students pursue additional course work in science at four-year schools after completing the AST sequence.  The AST sequence also attracts students interested in becoming science educators, particularly at the elementary education level. 


V.
Analysis/Actions:  From analysis of your summative assessment results, do you plan to or have you made any adjustments to your program learning outcomes, methodologies, curriculum, etc.?  If yes, describe.  If no, explain. 

The new test administered in AST 113 is a replacement for the CLEP test that was tried in the past.  The replacement was based on several problems: the CLEP test encompassed other areas besides astronomy; the CLEP was expensive to administer; and the scoring service from ETS took too long to adequately use the information for meaningful purposes.

The new test developed for AST 113 will be administered again next year in order to increase the sample size and allow analysis of results from year to year.


VI.
General Education:  Are you using any tool(s) to assess any of the three primary general education outcomes* (communication, thinking, values/citizenship)?  If so, describe.
a. Where within the major do you assess written communication?  Describe the assessment method(s) used. Describe assessment results if available. 

The individual projects completed in all three courses of the AST sequence require students to write a four-page paper.  Some students in AST 111 choose the creative writing option to meet the assignment requirement.   

Writing is also part of astronomy lab reports and log sheets of observations.

b. Where within the major do you assess oral communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Oral communication skills are used during class discussions and through examination of controversial issues.  Students also communicate when they work together as lab partners or when working together in groups.

c. Where within the major do you assess thinking?  Thinking might include inventing new problems, seeing relationships and/or implications, respecting other approaches, demonstrating clarity and/or integrity, or recognizing assumptions.  Describe the assessment method(s) used.  Describe assessment results if available. 

Thinking skills are required in astronomy for conceptualizing distance in space and “time travel.”  Thinking is also required for students to understand the properties in astronomy of sizes, speed and time frames.  Students must also use thinking skills to distinguish scientific facts and recognize assumptions.   The essay questions used on course tests assess thinking skills.

d. Where within the major do you assess values/citizenship/community?  These activities might include behaviors, perspective, awareness, responsibility, teamwork, ethical/professional standards, service learning or community participation.  Describe the assessment method(s) used.  Describe assessment results if available. 

Global values and environmental issues are addressed in AST courses.  Students acquire knowledge of cultural differences in views of astronomy, especially in naming practices used commonly throughout Western civilization and the Northern hemisphere.

Students learn to see the Earth as a single planet with a common global environment.  Discussions on how people effect this environment include various topics such as pollution, overpopulation, the clearing of land for farming and building, and light pollution which makes it harder for today’s students to see the night sky.

*
Note:
The oral communication checklist and the written communication checklist developed by the General Education Committee were adopted for college-wide use during the 1997-98 academic year by Academic Council.  Thinking Guidelines developed by the General Education Committee are being piloted by faculty during the 1998-99 academic year.
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I.
Program Curriculum:  A description of the basis for the program curriculum (i.e., how it is derived and validated).  Include accreditation organizations, advisory committees or external groups that influence curriculum.  Describe curriculum review activities including the review of course master syllabi.*

The curriculum/content in both Physics sequences has been developed over a long period of time.  These sequences serve primarily SCC students whose intention is to transfer to a four-year institution.  Thus, the sequences have been designed to be compatible with four-year institution’s Physics courses across the state and nationally.

The Physics Department goes through an external review approximately every five years.  The last one was completed in 1998 with the next one scheduled for 2002.  The reviewer was from the Southern Ohio Section of the American Association of Physics Teachers.  All reviewer suggestions have been incorporated in the department:

· The PHY 200 sequence did not transfer well to four-year colleges.  The course sequence has been increased to six hours effective fall of 2000.

· PHY 151-153 was considered obsolete.  That sequence has been replaced by PHY 100, 104 and offered through TV Sinclair.

· The department has passed the HAZMAT safety inspection. 

· The department maintains its own computer lab image so that changes can be incorporated in a timely manner.  

The Physics Department has been active in collaboratively working with other academic departments to develop new curriculum and instructional approaches through participation in the NSF grant and Advanced Technical Education.  The new curriculum being developed uses competency-based modules.

The Department has also been incorporating more technical education into coursework.  More hands on exercises are being used and real world projects for students to complete at the end of a course are being developed.

The Department is involved in a multi-institution grant through the Ohio Department of Education to work with elementary education teachers to develop two physics courses that will transfer to Wright State University and University of Dayton.  The project focuses on “teaching the teachers” the discovery technique of science instruction.  The grant proposal has been written and the department is waiting on a funding decision.

The Department has developed a new course sequence in computer competencies for scientists.  The sequence addresses fundamental and intermediate concepts.

The  American Association of Physics Teachers is one of several professional associations which provides ideas and materials for physics instructors.


II.
Program Learning Outcomes:  A description of what you intend for students to know (cognitive), think/feel (affective), or do (psychomotor), when they have completed your degree program.  A suggested manageable number of outcomes should be in the range of five to ten.  Describe Program Learning Outcomes review activities.*

a. Program Learning Outcomes

The Liberal Arts and Sciences (LAS) program learning outcomes are under review but no changes have been approved at this time.  Please refer to the section on the LAS degrees for more information on the review process.

The program learning outcomes for Liberal Arts and Sciences that are applicable to the physics sequences (PHY 201-202-203 and PHY 141-142-143) are:

· To demonstrate a problem-solving capability through analysis/synthesis.

· To recognize the ways in which a scientific approach can be used to formulate an understanding of the observable world.

b.
End-of-sequence learning outcomes for Physics

Each course in PHY 201,202, and 203 and PHY 141,142, and 143 has a common set of learning outcomes used by each faculty member.

The end-of-sequence learning outcomes for PHY 141-142-143 are:

· Discuss the concept of the Coulomb force and the relationship between Coulomb force and the electric field intensity.

· Calculate the work done per unit charge by the electric field and show that it is a scalar potential function.

· Discuss the energy aspects (related to electric fields) of the capacitor and the function of a dielectric in a capacitor.

· Give a qualitative discussion of the current mechanism in a conductor.

· Apply Ohm’s Law and Kirchhoff’s rules to the analysis of DC circuits.

· Calculate the magnetic field of various current configurations.

· Apply Faraday’s law of electromagnetic induction.

· Discuss the energy aspects (related to magnetic fields) of the inductor and the function of magnetic materials in inductors.

· Analyze the behavior of resistors, capacitors and inductors in AC circuits.

· Apply Huygen’s principle to analyze the behavior of light at the boundary between different media.

· Apply the principles of interference and diffraction to analyze the behavior of light through apertures.

· Discuss and apply the properties of mirrors and lenses to optical systems and instruments.

The end-of-sequence learning outcomes for PHY 201-202-203 are:

· Discuss the properties of electric charge.

· Discuss the properties of the Coulomb Force and relate it to the electric field.

· Apply the work-energy theorem to electrostatics and calculate the electric potential and electric potential difference in the vicinity of the distribution of charges.

· Discuss the properties of capacitors and the properties of a capacitor containing a dielectric.

· Discuss the microscopic origins of electric current.

· Apply Ohm’s Law and Kirchhoff’s Rules to the analysis of DC circuits.

· Describe the behavior of resistors, capacitors and inductors in AC circuits.

· Calculate the magnetic force on a moving charge and on a current-carrying wire.

· Calculate the electric field intensity in the vicinity of a distribution of charge and the magnetic field intensity in the vicinity of a distribution of current.

· Apply Faraday’s Law of induction.


III.
Assessment Method(s):  A measurable indicator of success in attaining the stated learning outcome(s).  The methodology should be both reliable and valid.  Please describe in detail.

a.
Formative Assessment Method(s) and Description:  a measurable indicator of student in-progress success in attaining the stated learning outcome(s).

The Physics faculty use a “problem of choice” embedded within course exams for assessment of student performance.  A common grading template developed by the department based on a scale of 1 to 5 is used for assessment of the problems.  This assessment technique is used in both the PHY 141-143 sequence and the PHY 201-203 sequence. 

b.
Summative Assessment Method(s) and Description:  a measurable indicator of end-of-program success in attaining the stated program learning outcome(s). 

Not applicable to end-of-sequence assessment.

Refer to the report at the beginning of the Liberal Arts and Sciences for information on summative assessment of the program learning outcomes for Liberal Arts and Sciences.


IV.
Results:  A description of the actual results of overall student performance gathered from the summative assessment(s). (see III.a.)

Data has been collected but not analyzed for all classes that are embedding a “problem of choice” on course exams.  One section in PHY 141 shows a class average of 2.6 out of a possible 3.  Informal observation indicates that students are doing above average.  The problems used for testing are assessing difficult concepts. 

The Physics department has been incorporating more hands on activities into the coursework.  More laboratory time has been allocated for practice exercises.  The Department thinks this is the reason why attrition has decreased from approximately 20% during Fall quarter in the past to 5 out of 24 in PHY 201during fall of 1999.  Students are also coming into physics better prepared.  MAT 201 is a co-requisite and the math department now requires students to achieve a “C” or higher before moving to a more advanced math course.  The younger students that are coming to Sinclair straight out of high school are also entering physics better prepared.

The “Lecture No More” approach to physics that was developed through a Learning Challenge grant is being used throughout the department.  The technique is beginning to gain ground with most instructors because it works to improve student learning and retention.  The approach uses discussion groups and computer labs to actively involve students in the learning process.

In 1988 the Physics Resource Lab was added to the program and available for students.  The Lab is particularly suited for “at risk” students in Physics.  Students bring problems into the Lab on a “drop in” basis. They can receive tutoring, use software, work in interactive collaborative groups, review tests, make up labs that were missed, re-construct labs for additional analysis, or do homework in groups of students.  Computers are available to run labs.  The utilization rates for the Lab are good.  The predominant users of the Lab are students from the college-based physics courses.  The department believes the Lab is helping to increase student performance on assignments.  Students who utilize the Lab perform better on exams than those who chose to work alone.


V.
Analysis/Actions:  From analysis of your summative assessment results, do you plan to or have you made any adjustments to your program learning outcomes, methodologies, curriculum, etc.?  If yes, describe.  If no, explain.

The Physics Resource Lab was developed in 1988 as a result of a need identified by the faculty.

The integration of lectures and labs was a major change made to the physics classes in the PHY 141-142-143 sequence.  Individual faculty vary the lecture portion anywhere from 25-50% of the class time.  Combining lecture and lab has also decreased the class size.  Faculty within the department are mentoring part- time instructors in using activity-based techniques.


VI.
General Education:  Are you using any tool(s) to assess any of the three primary general education outcomes * (communication, thinking, values/citizenship)?  If so, describe.

b. Where within the major do you assess written communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Every Physics class practices written communication through lab reports and written assignments along with essay questions on tests.  PHY 297, a requirement in the elementary education teacher series, incorporates four writing assignments.

c. Where within the major do you assess oral communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Teamwork (interpersonal communication) is practiced throughout the department but not assessed.  

d. Where within the major do you assess thinking?  Thinking might include inventing new problems, seeing relationships and/or implications, respecting other approaches, demonstrating clarity and/or integrity, or recognizing assumptions.  Describe the assessment method(s) used.  Describe assessment results if available. 

Physics courses require students to develop thinking by using the scientific method.  Students look at examples of “flawed thinking” and re-do to eliminate the flaws.  Students are “coached” to focus on process; they learn by making mistakes and then re-thinking the process to make it correct. 

e. Where within the major do you assess values/citizenship/community?  These activities might include behaviors, perspective, awareness, responsibility, teamwork, ethical/professional standards, service learning or community participation.  Describe the assessment method(s) used.  Describe assessment results if available. 

Some values are addressed through class discussion such as the Greenhouse effect, ozone layer depletion, etc.  Controversial issues (evolution, the Greenhouse effect) allow students to examine their values in relation to these issues.  Class discussion often leads to examination of the relationship between science and theology.  Students are exposed to the idea of collaboration between science and theology to take us further in understanding where we came from.

*
Note:
The oral communication checklist and the written communication checklist developed by the General Education Committee were adopted for college-wide use during the 1997-98 academic year by Academic Council.  Thinking Guidelines developed by the General Education Committee are being piloted by faculty during the 1998-99 academic year.


VII.
Recommendation(s)/Comment(s):
The Physics Department would like to track transfer students to gather specific information about the performance level of physics students.

*
Note:
These three general education outcomes were identified during the 1994-95 academic year through a prioritization process with faculty/students/staff.

AST Program Outcomes 2002

Report not Available
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I.
Program Curriculum:  A description of the basis for the program curriculum (i.e., how it is derived and validated).  Include accreditation organizations, advisory committees or external groups that influence curriculum.  Describe curriculum review activities including the review of course master syllabi.*

The curriculum/content in both Physics sequences has been developed over a long period of time.  These sequences serve primarily SCC students whose intention is to transfer to a four-year institution.  Thus, the sequences have been designed to be compatible with four-year institution’s Physics courses across the state and nationally.

The Physics Department goes through an external review approximately every five years.  The last one was completed in 1998 with the next one scheduled for May 2002.  The reviewer was from the Southern Ohio Section of the American Association of Physics Teachers and on staff at Wright State University.  All reviewer suggestions are being incorporated in the department:

· The PHY 200 course sequence has been increased to six hours effective fall of 2000.  This change has been seen as a positive improvement.

· The PHY 151-153 sequence has been replaced by PHY 100, 104 and offered through TV Sinclair.

· The department maintains its own computer lab image so that changes can be incorporated in a timely manner.  

The competency-based modules developed through an NSF and Advanced Technical Education Grant have not been widely adopted due to teaching style differences that could not be accommodated in the modular format.

The Department has also been incorporating more technical education into coursework.  More hands on exercises are being used and real world projects for students to complete at the end of a course are being developed.

The Department is involved in a multi-institution grant through the Ohio Department of Education to work with elementary education teachers to develop two physics courses that will transfer to Wright State University and University of Dayton.  The project focuses on “teaching the teachers” the discovery technique of science instruction.  The grant proposal includes ASE-145, PHY-245, MAT-110 and CHE-245.  

The Department has developed a new course sequence in computer competencies for scientists.  The sequence addresses fundamental and intermediate computer concepts and problem-solving.

The  American Association of Physics Teachers is one of several professional associations which provides ideas and materials for physics instructors.


II.
Program Learning Outcomes:  A description of what you intend for students to know (cognitive), think/feel (affective), or do (psychomotor), when they have completed your degree program.  A suggested manageable number of outcomes should be in the range of five to ten.  Describe Program Learning Outcomes review activities.*

b. Program Learning Outcomes

The Liberal Arts and Sciences (LAS) program learning outcomes are under review but no changes have been approved at this time.  Please refer to the section on the LAS degrees for more information on the review process.

The program learning outcomes for Liberal Arts and Sciences that are applicable to the physics sequences (PHY 201-202-203 and PHY 141-142-143) are:

· To demonstrate a problem-solving capability through analysis/synthesis.

· To recognize the ways in which a scientific approach can be used to formulate an understanding of the observable world.

b.
End-of-sequence learning outcomes for Physics

Each course in PHY 201,202, and 203 and PHY 141,142, and 143 has a common set of learning outcomes used by each faculty member.

The end-of-sequence learning outcomes for PHY 141-142-143 are:

· Discuss the concept of the Coulomb force and the relationship between Coulomb force and the electric field intensity.

· Calculate the work done per unit charge by the electric field and show that it is a scalar potential function.

· Discuss the energy aspects (related to electric fields) of the capacitor and the function of a dielectric in a capacitor.

· Give a qualitative discussion of the current mechanism in a conductor.

· Apply Ohm’s Law and Kirchhoff’s rules to the analysis of DC circuits.

· Calculate the magnetic field of various current configurations.

· Apply Faraday’s law of electromagnetic induction.

· Discuss the energy aspects (related to magnetic fields) of the inductor and the function of magnetic materials in inductors.

· Analyze the behavior of resistors, capacitors and inductors in AC circuits.

· Apply Huygen’s principle to analyze the behavior of light at the boundary between different media.

· Apply the principles of interference and diffraction to analyze the behavior of light through apertures.

· Discuss and apply the properties of mirrors and lenses to optical systems and instruments.

The end-of-sequence learning outcomes for PHY 201-202-203 are:

· Discuss the properties of electric charge.

· Discuss the properties of the Coulomb Force and relate it to the electric field.

· Apply the work-energy theorem to electrostatics and calculate the electric potential and electric potential difference in the vicinity of the distribution of charges.

· Discuss the properties of capacitors and the properties of a capacitor containing a dielectric.

· Discuss the microscopic origins of electric current.

· Apply Ohm’s Law and Kirchhoff’s Rules to the analysis of DC circuits.

· Describe the behavior of resistors, capacitors and inductors in AC circuits.

· Calculate the magnetic force on a moving charge and on a current-carrying wire.

· Calculate the electric field intensity in the vicinity of a distribution of charge and the magnetic field intensity in the vicinity of a distribution of current.

· Apply Faraday’s Law of induction.


III.
Assessment Method(s):  A measurable indicator of success in attaining the stated learning outcome(s).  The methodology should be both reliable and valid.  Please describe in detail.

a.
Formative Assessment Method(s) and Description:  a measurable indicator of student in-progress success in attaining the stated learning outcome(s).

The Physics faculty use a “problem of choice” embedded within course exams occasionally for assessment of student performance.  A common grading template developed by the department based on a scale of 1 to 5 is used for assessment of the problems.  This assessment technique is used in both the PHY 141-143 sequence and the PHY 201-203 sequence. 

Instructors regularly follow the scientific method conducting pre and post-test measures to determine the impact of a particular teaching strategy or method.  Improvements are made based on the results of such investigations.

b.
Summative Assessment Method(s) and Description:  a measurable indicator of end-of-program success in attaining the stated program learning outcome(s). 

Not applicable to end-of-sequence assessment.

Refer to the report at the beginning of the Liberal Arts and Sciences for information on summative assessment of the program learning outcomes for Liberal Arts and Sciences.


IV.
Results:  A description of the actual results of overall student performance gathered from the summative assessment(s). (see III.a.)

Data has been collected but not analyzed for all classes that are embedding a “problem of choice” on course exams.  One section in PHY 141 shows a class average of 2.6 out of a possible 3.  Informal observation indicates that students are doing above average.  The problems used for testing are assessing difficult concepts. 

The Physics department has been incorporating more hands on activities into the coursework.  More laboratory time has been allocated for practice exercises.  The Department thinks this is the reason why attrition has decreased from approximately 20% during Fall quarter in the past to 5 out of 24 in PHY 201during Fall of 1999.  Students are also coming into physics better prepared.  MAT 201 is a co-requisite and the math department now requires students to achieve a “C” or higher before moving to a more advanced math course.  The younger students that are coming to Sinclair straight out of high school are also entering physics better prepared.

The “Lecture No More” approach to physics that was developed through a Learning Challenge grant is being used throughout the department.  The team-based learning technique is being incorporated into many PHY courses  because it works to improve student learning and retention.  The approach uses discussion groups and computer labs to actively involve students in the learning process.

In 1988 the Physics Resource Lab was added to the program and available for students.  The Lab emphasizes student centered learning and is particularly suited for “at risk” students in Physics.  Students bring problems into the Lab on a “drop in” basis. They can receive tutoring, use software, work in interactive collaborative groups, review tests, make up labs that were missed, re-construct labs for additional analysis, or do homework in groups of students.  Computers are available to run labs.  The utilization rates for the Lab are good.  The predominant users of the Lab are students from the college-based physics courses.  The department believes the Lab is helping to increase student performance on assignments.  Students who utilize the Lab perform better on exams than those who chose to work alone.

Results from the recent external review suggest…  Add info here

V.
Analysis/Actions:  From analysis of your summative assessment results, do you plan to or have you made any adjustments to your program learning outcomes, methodologies, curriculum, etc.?  If yes, describe.  If no, explain.

The Physics Resource Lab was developed in 1988 as a result of a need identified by the faculty.  Improvements in lab staffing is believed to further improve student learning.

The integration of lectures and labs was a major change made to the physics classes in the PHY 141-142-143 sequence.  Individual faculty vary the lecture portion anywhere from 25-50% of the class time.  Combining lecture and lab has also decreased the class size.  Faculty within the department are mentoring part- time instructors in using activity-based techniques.  More "Master Teachers" would further enhance this process.

Actions being considered after the most recent external review include… Add info here

VI.
General Education:  Are you using any tool(s) to assess any of the three primary general education outcomes * (communication, thinking, values/citizenship)?  If so, describe.

c. Where within the major do you assess written communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Every Physics class practices written communication through lab reports and written assignments along with essay questions on tests.  ASE 145, a requirement in the elementary education teacher series, incorporates four writing assignments.  While no assessment tool is used consistently to offer formative feedback, some faculty provide written suggestions to improve student writing.

d. Where within the major do you assess oral communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Team-based learning methods are used extensively in the PHY courses.  This teaching method encourages student interaction, discussion and dialog.  No effort is currently made to offer formative feedback to students in a systematic way with respect to their oral communication skills.  

e. Where within the major do you assess thinking?  Thinking might include inventing new problems, seeing relationships and/or implications, respecting other approaches, demonstrating clarity and/or integrity, or recognizing assumptions.  Describe the assessment method(s) used.  Describe assessment results if available. 

Physics courses require students to develop thinking by using the scientific method.  Students look at examples of “flawed thinking” and re-do to eliminate the flaws.  Students are “coached” to focus on process; they learn by making mistakes and then re-thinking the process to make it correct.  Emphasis is on understanding and applying the scientific method.  

f. Where within the major do you assess values/citizenship/community?  These activities might include behaviors, perspective, awareness, responsibility, teamwork, ethical/professional standards, service learning or community participation.  Describe the assessment method(s) used.  Describe assessment results if available. 

Some values are addressed through class discussion such as the Greenhouse effect, ozone layer depletion, etc.  Controversial issues (evolution, the Greenhouse effect) allow students to examine their values in relation to these issues.  Class discussion often leads to examination of the relationship between science and theology.  Students are exposed to the idea of collaboration between science and theology to take us further in understanding where we came from.  Consideration of student work ethic is addressed through the lab activities.

g. Computer and information literacy:

Basic computer skills are required for all students completing the PHY program.  Computer use is required in numerous PHY classes.  Papers are to be completed on a word processor, many lab activities require the use of computerized lab equipment or technical calculators.  Information literacy skills are utilized to access information, analyze the information for its usefulness and interpret findings. 


VII.
Recommendation(s)/Comment(s):
The Physics Department would like to track transfer students to gather specific information about the performance level of physics students.

*
Note:
The oral communication checklist and the written communication checklist developed by the General Education Committee were adopted for college-wide use during the 1997-98 academic year by Academic Council.  Thinking Guidelines developed by the General Education Committee are being piloted by faculty during the 1998-99 academic year.
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I.
Program Curriculum:  A description of the basis for the program curriculum (i.e., how it is derived and validated).  Include accreditation organizations, advisory committees or external groups that influence curriculum.  Describe curriculum review activities including the review of course master syllabi.*

The curriculum/content in both Physics sequences has been developed over a long period of time.  These sequences serve primarily SCC students whose intention is to transfer to a four-year institution.  Thus, the sequences have been designed to be compatible with four-year institution’s Physics courses across the state and nationally.

The Physics Department goes through an external review approximately every five years.  External review was conducted in May 2002.The reviewer was from the Southern Ohio Section of the American Association of Physics Teachers and on staff at Wright State University.  All reviewer suggestions are being incorporated in the department:

· The PHY 200 course sequence has been increased to six hours effective fall of 2000.  This change has been seen as a positive improvement.

The competency-based modules developed through an NSF and Advanced Technical Education Grant have not been widely adopted due to teaching style differences that could not be accommodated in the modular format.

The Department has also been incorporating more technical education into coursework.  More hands on exercises are being used and real world projects for students to complete at the end of a course are being developed.

The Department is involved in a multi-institution grant through the Ohio Department of Education to work with elementary education teachers to develop two physics courses that will transfer to Wright State University and University of Dayton.  The project focuses on “teaching the teachers” the discovery technique of science instruction.  The grant proposal includes ASE-145, PHY-245, MAT-110 and CHE-245.  

The Department has developed a new course sequence in computer competencies for scientists.  The sequence addresses fundamental and intermediate computer concepts and problem-solving.

The  American Association of Physics Teachers is one of several professional associations which provides ideas and materials for physics instructors.


II.
Program Learning Outcomes:  A description of what you intend for students to know (cognitive), think/feel (affective), or do (psychomotor), when they have completed your degree program.  A suggested manageable number of outcomes should be in the range of five to ten.  Describe Program Learning Outcomes review activities.*

c. Program Learning Outcomes

The Liberal Arts and Sciences (LAS) program learning outcomes are under review but no changes have been approved at this time.  Please refer to the section on the LAS degrees for more information on the review process.

The program learning outcomes for Liberal Arts and Sciences that are applicable to the physics sequences (PHY 201-202-203 and PHY 141-142-143) are:

· To demonstrate a problem-solving capability through analysis/synthesis.

· To recognize the ways in which a scientific approach can be used to formulate an understanding of the observable world.

b.
End-of-sequence learning outcomes for Physics

Each course in PHY 201,202, and 203 and PHY 141,142, and 143 has a common set of learning outcomes used by each faculty member.

The end-of-sequence learning outcomes for PHY 141-142-143 are:

· Discuss the concept of the Coulomb force and the relationship between Coulomb force and the electric field intensity.

· Calculate the work done per unit charge by the electric field and show that it is a scalar potential function.

· Discuss the energy aspects (related to electric fields) of the capacitor and the function of a dielectric in a capacitor.

· Give a qualitative discussion of the current mechanism in a conductor.

· Apply Ohm’s Law and Kirchhoff’s rules to the analysis of DC circuits.

· Calculate the magnetic field of various current configurations.

· Apply Faraday’s law of electromagnetic induction.

· Discuss the energy aspects (related to magnetic fields) of the inductor and the function of magnetic materials in inductors.

· Analyze the behavior of resistors, capacitors and inductors in AC circuits.

· Apply Huygen’s principle to analyze the behavior of light at the boundary between different media.

· Apply the principles of interference and diffraction to analyze the behavior of light through apertures.

· Discuss and apply the properties of mirrors and lenses to optical systems and instruments.

The end-of-sequence learning outcomes for PHY 201-202-203 are:

· Discuss the properties of electric charge.

· Discuss the properties of the Coulomb Force and relate it to the electric field.

· Apply the work-energy theorem to electrostatics and calculate the electric potential and electric potential difference in the vicinity of the distribution of charges.

· Discuss the properties of capacitors and the properties of a capacitor containing a dielectric.

· Discuss the microscopic origins of electric current.

· Apply Ohm’s Law and Kirchhoff’s Rules to the analysis of DC circuits.

· Describe the behavior of resistors, capacitors and inductors in AC circuits.

· Calculate the magnetic force on a moving charge and on a current-carrying wire.

· Calculate the electric field intensity in the vicinity of a distribution of charge and the magnetic field intensity in the vicinity of a distribution of current.

· Apply Faraday’s Law of induction.


III.
Assessment Method(s):  A measurable indicator of success in attaining the stated learning outcome(s).  The methodology should be both reliable and valid.  Please describe in detail.

a.
Formative Assessment Method(s) and Description:  a measurable indicator of student in-progress success in attaining the stated learning outcome(s).

The Physics faculty uses a set of department standardized problems embedded within course exams for assessment of student performance.  A common scoring rubric developed by the department based on a scale of  0 to 3 is used for assessment of the problems.  This assessment technique is used in both the PHY 141-143 sequence and the PHY 201-203 sequence. 

Instructors regularly follow the scientific method conducting pre and post-test measures to determine the impact of a particular teaching strategy or method.  Improvements are made based on the results of such investigations.

b.
Summative Assessment Method(s) and Description:  a measurable indicator of end-of-program success in attaining the stated program learning outcome(s). 

Not applicable to end-of-sequence assessment.

Refer to the report at the beginning of the Liberal Arts and Sciences for information on summative assessment of the program learning outcomes for Liberal Arts and Sciences.


IV.
Results:  A description of the actual results of overall student performance gathered from the summative assessment(s). (see III.a.)

Data has been collected but not analyzed for all classes that are embedding a “problem of choice” on course exams.  One section in PHY 141 shows a class average of 2.6 out of a possible 3.  Informal observation indicates that students are doing above average.  The problems used for testing are assessing difficult concepts. 

The Physics department has been incorporating more hands on activities into the coursework.  More laboratory time has been allocated for practice exercises.  The Department thinks this is the reason why attrition has decreased from approximately 20% during Fall quarter in the past to 5 out of 24 in PHY 201during Fall of 1999.  Students are also coming into physics better prepared.  MAT 201 is a co-requisite and the math department now requires students to achieve a “C” or higher before moving to a more advanced math course.  This has resulted in a higher student success rate in the PHY 200 series.  In addition, the younger students that are coming to Sinclair straight out of high school are also entering physics better prepared.

The “Lecture No More” approach to physics that was developed through a Learning Challenge grant is being used throughout the department.  In addition to this, the Physics department is committed to bringing the part-time faculty into the fold.  The results, thus far, have been very positive.  The team-based learning technique is being incorporated into many PHY courses because it works to improve student learning and retention.  The approach uses discussion groups and computer labs to actively involve students in the learning process.

In 1988 the Physics Resource Lab was added to the program and available for students.  The Lab emphasizes student centered learning and is particularly suited for “at risk” students in Physics.  Students bring problems into the Lab on a “drop in” basis. They can receive tutoring, use software, work in interactive collaborative groups, review tests, make up labs that were missed, re-construct labs for additional analysis, or do homework in groups of students.  Computers are available to run labs.  The utilization rates for the Lab are good.  The department believes the Lab is helping to increase student performance on assignments.  Students who utilize the Lab perform better on exams than those who chose to work alone.

Results from the recent external review suggest…  Add info here

V.
Analysis/Actions:  From analysis of your summative assessment results, do you plan to or have you made any adjustments to your program learning outcomes, methodologies, curriculum, etc.?  If yes, describe.  If no, explain.

The Physics Resource Lab was developed in 1988 as a result of a need identified by the faculty.  Improvements in lab staffing are believed to further improve student learning.  As a result of the success of the PRL, some faculty release time has been slated for a part-time PRL coordinator.  This lab has become an exemplary resource for students, and its success has spread beyond college based physics courses.  The growth and impact of the lab is so great that students are returning for assistance in other physics related courses such as engineering and math.

The integration of lectures and labs was a major change made to the physics classes in the PHY 141-142-143 sequence.  Individual faculty vary the lecture portion anywhere from 25-50% of the class time.  Combining lecture and lab has also decreased the class size.  Faculty within the department are mentoring part- time instructors in using activity-based techniques.  

Actions being considered after the most recent external review include… Add info here

VI.
General Education:  Are you using any tool(s) to assess any of the three primary general education outcomes * (communication, thinking, values/citizenship)?  If so, describe.

d. Where within the major do you assess written communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Every Physics class practices written communication through lab reports and written assignments along with essay questions on tests.  ASE 145, a requirement in the elementary education teacher series, incorporates four writing assignments.  While no assessment tool is used consistently to offer formative feedback, some faculty provide written suggestions to improve student writing.

e. Where within the major do you assess oral communication?  Describe the assessment method(s) used. Describe assessment results if available. 

Team-based learning methods are used extensively in the PHY courses.  This teaching method encourages student interaction, discussion and dialog.  No effort is currently made to offer formative feedback to students in a systematic way with respect to their oral communication skills, but an informal approach used by the department is to use group activities to encourage interpersonal communication skill development.

f. Where within the major do you assess thinking?  Thinking might include inventing new problems, seeing relationships and/or implications, respecting other approaches, demonstrating clarity and/or integrity, or recognizing assumptions.  Describe the assessment method(s) used.  Describe assessment results if available. 

Physics courses require students to develop thinking by using the scientific method.  Students look at examples of “flawed thinking” and re-do to eliminate the flaws.  Students are “coached” to focus on process; they learn by making mistakes and then re-thinking the process to make it correct.  Emphasis is on understanding and applying the scientific method.  

h. Where within the major do you assess values/citizenship/community?  These activities might include behaviors, perspective, awareness, responsibility, teamwork, ethical/professional standards, service learning or community participation.  Describe the assessment method(s) used.  Describe assessment results if available. 

Some values are addressed through class discussion such as the Greenhouse effect, ozone layer depletion, etc.  Controversial issues (evolution, the Greenhouse effect) allow students to examine their values in relation to these issues.  Class discussion often leads to examination of the relationship between science and theology.  Students are exposed to the idea of collaboration between science and theology to take us further in understanding where we came from.  Consideration of student work ethic is addressed through the lab activities.

i. Computer and information literacy:

Basic computer skills are required for all students completing the PHY program.  Computer use is required in numerous PHY classes.  Papers are to be completed on a word processor, many lab activities require the use of computerized lab equipment or technical calculators.  Information literacy skills are utilized to access information, analyze the information for its usefulness and interpret findings. 


VII.
Recommendation(s)/Comment(s):
The Physics Department would like to track transfer students to gather specific information about the performance level of physics students.

Physics Department Members

Karen Johnson, Department Secretary:  Ms. Johnson joined the Physics Department in November of 2004.  In this short time, she has provided an exemplary quality of support in the operation of the office.  She is very knowledgeable of Microsoft Office, Colleague, Adobe Acrobat/Distiller and Microsoft Publisher.  Her knowledge of Sinclair and professional skills bring the department great respect from staff, faculty and students.

Lee Day, Lab Technician:  Mr. Day provides support that many times is unseen or unnoticed.  His expertise in organization and knowledge of equipment utilization and information technology make him an indispensable component of the department’s performance.  Mr. Day takes great pride in converting obstacles and problems into opportunities to enhance and improve the learning for students.

Charles Grooms, PRL Coordinator:  Mr. Grooms has managed the PRL since 2001; and in that time, the usage of this resource has increased by 75 percent.  His achievement is one of the reasons for the department achieving an overall 80 percent success rate in all its course offerings.

Shan Huang, Annually Contracted Faculty:  Ms. Huang has developed a very successful teaching style that is blended with enthusiasm and commitment.  She has become a department leader in developing assessment tasks to guide her curriculum improvements in the College Physics sequence.  Her knowledge of physics teaching and energetic commitment have brought her many accomplishments and the respect of her students.

Marlon Aldridge, Assistant Professor:  Mr. Aldridge participated in the development of the department’s teacher education courses and their initial offerings.  He coordinates the Miami Valley Future Teacher Initiative and remains a leader in outreach to in-service teachers.

Doug Bradley-Hutchison, Professor:  Mr. Hutchison is the leader in the department’s teacher education offerings.  He has vastly improved the quality of the curriculum in the department’s two offerings.  He is also working with other departments at Sinclair and WSU to develop a Middle School Education program.

Lori Cutright, Professor:  Ms. Cutright teaches astronomy and provides a very stimulating and science enrichment experience for her students.  She is very active in community service through her membership in the Miami Valley Astronomical Society and participation in activities at the Boonshoft Museum.

Fred Thomas, Professor:  Dr. Thomas has vastly improved the Technical Physics offerings through the development and implementation of authentic tasks.  He is very active in the offering of workshops which share his developments with in-service teachers nationally.

Art Ross, Professor:  Mr. Ross teaches calculus-based physics, Fundamentals of Linux and participated in the development of the department’s teacher education courses.  Recently, he developed the “Introduction to Computational Physics” course that will have its first offering during Spring 2005.

Noteworthy Activities and Accomplishments

The Physics Department has taken great strides to provide exemplary instruction in physics, astronomy and teacher education.  Over the past five years enrollment in department offerings has increased by 52 percent while maintaining a student success rate of 80 percent in all department offerings.  These accomplishments are the result of faculty and staff commitment to serving the diverse educational needs of Sinclair students.

Several years ago, Dr. Thomas embarked on a journey that would bring him national notoriety for his curriculum and equipment development.  One such development goes by the name of SAM.  This unusually shaped piece of equipment at first glance looks like a ladybug.  It provides students with opportunities to perform group activities that promote communication, thinking and citizenship.  His coordination with the Mathematics Department and Engineering Technology Division have enhanced the value of Technical Physics in both workforce development and the preparation of students for further academic success.

Marlon Aldridge received his Masters of Science in Physics Education from Wright State University.  Upon completing this graduate degree, he participated in the development of the department’s two teacher education courses and established the Miami Valley Future Teacher Initiative.  He remains very committed to teacher recruitment and outreach to area schools and in-service teachers.  Mr. Aldridge has been working with the conceptual physics course to improve its ability to teach students science processing and manipulative skills, vocabulary and problem solving skills.

Shan Huang joined the department two years ago.  In her short time at Sinclair, she has proposed improvements to several conceptual physics laboratory activities which have been adapted by the department.  She has taken a leadership role in the College Physics sequence and has made significant contributions to the implementation of the department’s sequence embedded assessments.  During the Winter of 2005, she organized a Physics Club for students which has provided opportunities to discuss contemporary issues and the role of physics in the world.

The teacher education offerings originally used curriculum materials developed at Wright State University.  It was quickly noticed by Doug Bradley-Hutchison that these materials had severe shortcomings.  This lead him to adapt a more appropriate textbook that promoted the inquiry-based learning methodology and supporting curriculum materials.  More recently, Mr. Hutchison has taken a leadership role in developing the courses for a Middle School Education Transfer Program.

Promoting the development of modern workforce skills is extremely important to the Sinclair student.  In 2001, Art Ross began offering the “Fundamentals of Linux” course.  This offering has been able to fill a gap that was not being met by other courses.  Students completing this course were prepared to go on to other colleges and universities whose science sequences require non-traditional computer knowledge.  More recently, Mr. Ross has developed the course entitled, “Introduction to Computational Physics”.  This course will give students experience with a leading mathematical calculation package while learning programming and modeling skills.

The Physics Department is continually growing and changing.  Its innovators place demands on department resources that are challenging to everyone especially, Lee Day.  In the last few quarters, he managed the department’s equipment storage move from room 4240 to 4224 and the troubleshooting of the mobile laptop lab wireless issues, in addition to his normal responsibilities.  It is not uncommon to find him assisting faculty or quietly working on a problem that if left unsolved will have a significant impact on the learning in someone’s classroom.  His dedication and innovations are significant contributions towards the department’s accomplishments.

The Physics Resource Laboratory is paramount to the success of the over challenged physics student and to development of productive learning communities.  Under the management of Charles Grooms, the PRL has been transformed into a more friendly place where all students feel welcome and relax while they do their course work.  He has hired an eclectic mix of tutors who are mature professionals and bring a large measure of expertise and caring to the PRL.  Other tutors come from the student body and have an excellent understanding of basic physics coupled with a willingness to help students.

Since joining the Physics Department in November of 2004, Karen Johnson has provided an exemplary quality of support in the operation of the office.  She is very knowledgeable of Microsoft Office, Colleague, Adobe Acrobat/Distiller and Microsoft Publisher.  She is an active member of the Wings Chapter of the International Association of Administrative Professionals and received the Certified Professional Secretary (CPS) rating in November 2001.  Her professionalism and knowledge of Sinclair bring the department great respect from staff, faculty and students.


