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EDC 604 History of STEM Education

EDC 604: History of STEM Education
SYLLABUS

“Research and Reflection for Learning and Leading”

Bl o

UK College of Education Professional Themes
This course will address the four themes of the conceptual framework for the UK professional
education unit: research, reflection, learning, and leading. Students will be given the
opportunity to review, analyze, discuss, and apply research from diverse perspectives in
education, including professional scholarship and practitioner inquiry, in order to reflect on
their own practices as they study, observe, and practice in P-12 school and university
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classrooms. Reflection will also be integrated into students’ learning opportunities through the
production of written essays and analyses of observation and teaching experiences to help
students take advantage of the analytical and problem-solving skills that comprise critical
professional reflection on one’s own teaching. This course emphasizes the commitment of the
professional education unit to ensure that its graduates move into their professional lives
equipped for life-long learning as educators who will be active in leading colleagues in their
schools, districts, and professional organizations. The ultimate goal in addressing these four
themes is to produce teacher leaders who work together to improve student learning among
diverse populations and improve education in Kentucky and beyond.

Leadership, and specifically Teacher Leadership, within our framework of Research and
Reflection for Learning and Leading, is informed by the “Framework for School Leadership
Accomplishments” (Bellamy, Fulmer, Murphy, & Muth, 2007, p. 34). In this framework, student
learning is the central objective and it is accomplished through nine interactive, collaborative
efforts by diverse stakeholders (see Figure 1 below). Permission to use this model was granted
by Bellamy and his colleagues.

Figure 1. Framework for School Leadership Accomplishments’

STUDENT
LEARNING

This framework is designed to help actualize the theme, Research and Reflection for Learning
and Leading, and thus prepare a skilled and influential group of leaders who will work as
members of learning communities focused on the essential goal of schools: student learning.

Course Overview/Objectives:

Course Overview:
The History of STEM Education course will begin with researching the background and
development of each individual component of STEM (i.e. Science, Technology, Engineering, and

! Bellamy, T., Fulmer, C., Murphy, M., & Muth, R. (2007). Principal accomplishments: How school leaders
succeed. New York: Teachers College Press.
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Mathematics) Education. This will follow with a historical comparison of these components
highlighting their similarities as well as their differences. The course will conclude with a study
of the entity, STEM Education, from the early 19" century America to the present focusing on
reports and documents that have connected the Science, Technology, Engineering, and
Mathematics disciplines and shaped current research and reform efforts.

Course Objectives and Learning Outcomes:

The purpose of this course is to assist and enlighten those individuals that guide STEM
Education curriculum and instruction. In the context of school STEM education, the course will:
1) present a catalog of facts; 2) characterize historical change and the lessons from the past; 3)
clarify the boundaries of STEM Education; 4) codify the issues of today; and 5) identify some big
guestions about what we know or do not know. What STEM is and how the citizenry
experiences STEM education is constantly changing due to social and political influences. An
informed teacher leader for school STEM education needs the perspective of history.

Students from this course will be conversant about the people and beliefs that have influenced
the practice of teaching mathematics and science, and ultlmately STEM education, from pre-
school through higher education and the workforce.

Course Delivery
This proposed course is desngned as an online course. Course participants will attend weekly
class meetings online throughout the semester in an environment such as Adobe Connect.
During this time students will work in on independent research projects, group projects, and
participate in online discussions and online chats.

Grading Scale
100-91:A 90-81:B 80-71:C 70 and below: E

Course Assessment Tasks:
Assignments must be submitted on or before the due dates given in the course schedule. Five
percent will be deducted from the value of an assignment for each day it is late, unless prior
arrangements have been made with the instructor. Full descriptions of these assignments and
evaluation rubrics for each are appended to this syllabus.
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Course Policies

Addressing Themes of Diversity, Assessment, and Technology

All UK professional education programs address and affirm the value of diversity in education,
the use of technology to support all aspects of instructional programming, and the importance
of attaining high levels of skill in assessing the outcomes of instruction. This course will provide
students an opportunity to demonstrate attention to these themes and reflect on the
mechanisms that this course has provided to demonstrate improved skills in these areas. -

Attendance
Attendance of individuals in the class is required, and university rules regarding absences will

be followed. Exchange of ideas is essential for the learning that occurs in this class. in most class
meetings, students work in pairs and/or in groups. The absence of one individual affects the
performance of all persons working in the group. If you are absent, it is each student’s
responsibility to make up the work and provide evidence that the absence was excused.
Without this evidence, the absence will be considered unexcused. Two tardies, whether arriving
late or leaving early, equals one unexcused absence. | reserve the right to lower your final grade
one letter grade your grade for each unexcused absence.

Excused Absences: S.R. 5.2.4.2 defines the following as acceptable reasons for excused
absences: '

1) serious illness;

2) iliness or death of family member;

3) University-related trips;

4) major religious holidays;

5) other circumstances you find to be "reasonable cause for nonattendance."

Students anticipating an absence for a major religious holiday are responsible for notifying the
instructor in writing of anticipated absences due to their observance of such holidays no later
than the last day for adding a class. Information regarding dates of major religious holidays may
be obtained through the religious liaison, Mr. Jake Karnes (257-2754).

In the case of an excused absence, it is the student’s responsibility to inform the instructor of
the absence, preferably in advance, but no later than one week after it. Opportunities for make-
up will be discussed then.

Participation and Professionalism
Evidence of professional dedication will be expected throughout this course and in all course-
related interactions. Credit for participation and professionalism will be part of the evaluation.
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This means, in part, that we expect your regular, punctual attendance and participation. If you
miss a class for any reason, it is your responsibility to contact the instructor and to make up any
work.

Attendance, Participation, and Professionalism together
1. Students will attend all class meetings and field placement sessions.
2. Students will complete all assignments prior to scheduled discussions and due dates
(see course calendar). ‘

3. Students will attend all class meetings and be active participants.

a. Active participation may include: verbal participation in discussions, asking
questions or responding to peers or instructor in constructive ways, clearly
demonstrating active listening (taking notes, paying attention, etc.), and

‘communicating with the instructor via office meetings and/or email.

4. Absences will be communicated in advance and in writing to the instructor, or will do so

as soon as possible.

a. Itis the student’s responsibility to pursue make-up work and collect materials
and information from missed class meetings.

Students will conduct themselves in a professional and ethical manner.

b. They will be punctual, presentable, respectful of peers and instructors, and they
will be honest in their academic efforts.

c. They will attend to and engage course materials to learn and improve their
knowledge, understanding, and practice as teachers.

5. Attendance, participation, and professionalism will be assessed holistically based on the

above criteria, and will be used to determine the outcome of borderline grades.

6. Students are encouraged to communicate regularly with the instructor so that they are

aware of their standing.

7. Students who fail to attend class, participate as expected, and/or conduct themselves
professionally or ethically will be required to meet with the instructor to set
improvement goals.

Poor conduct or lack of participation may negatively affect their course grades.
In cases of extreme or frequent misconduct, the instructor reserves the right to dismiss
a student from class and notify the department and college for potential disciplinary
action.
10. In non-emergency situations, late work will not be accepted without prior arrangements
with the instructor.
a. The instructor reserves the right to refuse late work or to accept late work for
reduced credit unless the student has made prior arrangements with the
instructor.

© x

Students with Special Needs

The American with Disabilities Act (ADA) is a federal anti-discrimination statute that provides
comprehensive civil rights protections for persons with disabilities. Among other things, this
legislation requires that all students with disabilities be guaranteed a learning environment that
provides a reasonable accommodation of their disabilities. If you believe you have a disability
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requiring an accommodation, please notify your instructor and contact the Disability Resource
Center (Mr. Jake Karnes, jkarnes@uky.edu) 257-2754, room 2 Alumni Gym.

The course will be conducted with openness and respect to all individuals’ points of view and
experience. The activities and discussions will not tolerate discrimination or prejudice toward
any person or group’s religion, ethnicity, disability, gender, or sexual orientation.

Classroom Behavior, Decorum, and Civility (aka, Ethics Statement)

This course and its participants will not tolerate discrimination, violence, or vandalism. EDC is
an open and affirming department for all people, including those who are subjected to racial
profiling, hate crimes, heterosexism, and violence. We insist that appropriate action be taken
against those who perpetrate discrimination, violence, or vandalism. The University of
Kentucky is an Affirmative Action and Equal Opportunity institution and affirms its dedication to
non-discrimination on the basis or race, color, religion, gender, age, sexual orientation,
domestic partner status, national origin, or disability in employment, programs, and services.
Our commitment to non-discrimination and affirmation action embraces the entire university
community including faculty, staff, and students.

All students are expected to conduct themselves in an appropriate and ethical manner during
their UK classes and related field placements, as befitting graduate students, future teachers,
and ambassadors for the University of Kentucky. Any unethical behavior in class may result in
failure for the course and/or expulsion from the program, determined on a case-by-case basis.
Faculty will follow all university due process procedures in cases of academic or ethical
misconduct. Please consult the instructor if you have questions regarding this requirement.

Statement on Plagiarism
All materials generated for this class (which may include but are not limited to syllabi and in-

class materials) are copyrighted. You do not have the right to copy such materials unless the
professor or assistant expressly grants permission. As commonly defined, plagiarism consists of
passing off as one’s own the ideas, words, writing, etc., which belong to another. In accordance
with this definition, you are committing plagiarism if you copy the work of another person and
turn it in as your own, even if you should have permission of that person. Plagiarism is one of
the worst academic violations, for the plagiarist destroys trust among others.

Commitment to Diversity
The UK Department of Curriculum and Instruction is committed to: making diversity central to

policies, decisions, and practices; evaluating progress toward diversity in the program;
disseminating results widely; and using these results to strengthen diversity for the
Commonwealth.

Equitable access to high quality instruction in Kentucky’s secondary schools is directly and
indirectly affected by this department’s beliefs in and support for social diversity in schools.
Moreover, the Commonwealth is directly affected by the ability of its youth to acquire high
levels of skill that can then be used by them as citizens to enhance their communities and
participate in the state’s ongoing progress and prosperity in local, regional, national, and global
contexts. Therefore, it is essential for our students to understand issues related to social
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diversity and make a commitment to value diversity as they engaged in teaching, research,
reflection, learning, and leadership. By valuing diversity, our program is committed to enabling
and empowering all people in educational contexts regardless of their race, ethnicity, gender,
social class, sexual orientation, domestic partner status, and so forth.

Commitment to Addressing the Achievement Gap _

The UK Department of Curriculum and Instruction aligns itself with the positions of the NCTM,
NCSS, NSTA, and NCTE regarding cultural and linguistic diversity. The program seeks to
underscore that cultural and linguistic diversity should be treated as integral components of
public education, and that the failure to accommodate such diversity in curriculum and
instruction contributes to disparities in student achievement across racial populations—a
phenomenon popularly referred to as “the achievement gap.”

Commitment to Technology

The UK Department of Curriculum and Instruction is committed to teaching students so they
use technology as a personal and professional tool. Our program is guided by NCATE standards,
UK College of Education Technology Standards, EPSB Teacher Standards, and SPA Standards as
they relate to technology. Students are required to use technology for a majority of their
classes. Students use technology for class assignments, lesson plan design and preparation,
class presentations, record keeping, and data analysis. Students are required to successfully
complete course work focusing on using technology. Our students are required to communicate
via electronic mail, use list serves, access the Internet and online databases, and use digital
texts and modes for research projects and presentations. Our students use Microsoft Word,
Excel, Access, and PowerPoint. They are given multiple opportunities during student teaching to
videotape their teaching for use in self-analysis toward professional development. Our program
offers students access to “smart” classrooms and technology labs in order to further facilitate
their use of technology.

List of References

The following texts align with the Kentucky Teacher (Initial) Standards, NCATE/NCTM Standards,
NCATE/NSTA Standards, Common Core Standards, Proposed Kentucky Teacher Leader
Standards, ISTE, and EPSB theme.

KY Learner Goals and Expectations, Program of Studies and Core Content — online documents
(or their replacements as they become available)

Subject-area Professional Association (SPA) K-12 standards.

Common Core Standards (as they become available) and their related documents
(www.commoncore.org)

Additionally, the following list reflects suggested readings that would guide the curriculum of
the course
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DeBoer, G. (1990). A history of ideas in science education. New York: Teachers College Press.
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Distance Learning Form

This form must accompany every submission of a new/change course form that requests distance learning delivery. This form
may be required when changing a course already approved for DL delivery. All fields are required!

Introduction/Definition: For the purposes of the Commission on Colleges Southern Association of
Colleges and Schools accreditation review, distance learning is defined as a formal educational process
in which the majority of the instruction (interaction between students and instructors and among
students) in a course occurs when students and instructors are not in the same place. Instruction may be
synchronous or asynchronous. A distance learning (DL) course may employ correspondence study, or
audio, video, or computer technologies.

A number of specific requirements are listed for DL courses. The department proposing the change in

~ delivery method is responsible for ensuring that the requirements below are satisfied at the individual

course level. It is the responsibility of the instructor to have read and understood the university-level
assurances regarding an equivalent experience for students utilizing DL (available at
http://www.uky.edu/USC/New/forms.htm).

Course Number and Prefix: EDC 720 Date: 11/6/09

Instructor Name: Jennifer Wilhelm

Check the method below that best reflects how the majority of course of the course content will be delivered.

Instructor Email: jennifer.wilhelm@uky.edu

Internet/Web-based Interactive Video [ | Hybrid [ ]

Curriculum and Instruction

How does this course provide for timely and appropriate interaction between students and faculty and among
students? Does the course syllabus conform to University Senate Syllabus Guidelines, specifically the Distance
Learning Considerations?

Timely and appropriate interaction will be assured through weekly use of asynchronous and synchronous
online discussion groups and class meetings. Discussions will be faciliated by faculty member. Chats will also be
used for weekly interaction. The syllabus does conform to the University Senate Guidelines and includes
Distance Learning Considerations and information.

How do you ensure that the experience for a DL student is comparable to that of a classroom-based student’s
experience? Aspects to explore: textbooks, course goals, assessment of student learning outcomes, etc.

The textbooks, course goals, and assessment of student learning outcomes are identical to a face-to-face class.
This internet course will offer a mixed method of course presentation. In this class, the only differences are
that class-based discussion is through electornic discussion boards and online chat, class materials are
avialable from the download sites, and assignments are distributed and collected online. Students in the
course will participate in online and activities, and group work online. All students will participate in the same
experiences.

How is the integrity of student work ensured? Please speak to aspects such as password-protected course
portals, proctors for exams at interactive video sites; academic offense policy; etc.

Abbreviations: TASC = Teaching and Academic Support Center DL = distance learning DLP = Distance Learning Programs
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Distance Learning Form

This form must accompany every submission of a new/change course formi that requests distance learning delivery. This form
may be required when changing a course already approved for DL delivery. All fields are required!

The integrity of student work is ensured by requiring the same requirements as a face-to-face class. As an

.advanced graduate class, course assessments are based on developed projects rather than examinations. The

security of student work is facilitated by the security affordanced of UK's Blackboard and SharePoint course
system.

Will offering this course via DL result in at least 25% or at least 50%* (based on total credit hours required for
completion) of a degree program being offered via any form of DL, as defined above? -

Yes.

If yes, which percentage, and which program(s)?

Fifty-percent of the Master of Science in STEM Education will be delivered through distance learning.

*As a general rule, if approval of a course for DL delivery results in 50% or more of a program being delivered through DL,
the effective date of the course’s DL delivery will be six months from the date of approval.

How are students taking the course via DL assured of equivalent access to student services, similar to that of a
student taking the class in a traditional classroom setting?

Course readings will be avialable online through UK's library sites. Textbooks will be available for purchase

online. The instructor will maintain virtual office hours during which time students may participate in

online chat sessions, email, or call the instructor for a live conversation. The syllabus includes details for

accessing student services on campus for technology suppport and library support.

Library and Learning Resources

How do course requirements ensure that students make appropriate use of learning resources?

The discussion boards and chats will be tracked for evidence of participation. Readings will be monitored for
download. Downloaded readings will be the subjects of discussion boards and chats. Assignments require the
use of technology and publication resources.

Please explain specifically how access is provided to laboratories, facilities, and equipment appropriate to the
course or program.

Technology tools used in the course will be available to students in class and in the College of Education
Instructional Technology Center (ITC). Software and peripherals will be available for check out to students
enrolled in the course.

Student Services

How are students informed of procedures for resolving technical complaints? Does the syllabus list the entities
available to offer technical help with the delivery and/or receipt of the course, such as the Teaching and
Academic Support Center (http://www.uky.edu/TASC/index.php) and the Information Technology Customer
Service Center (hitp://www.uky.edu/UKIT/}?

Students are informed in the actual syllabus as well as in orientation letters emailed to the students.

Abbreviations: TASC = Teaching and Academic Support Center DL = distance learning  DLP = Distance Learning Programs
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Distance Learning Form

This form must accompany gvery submission of a new/change course form that requests distance learning delivery. This form

may be required when changlng a course already approved for DL delivery. All fields are required!

10, Does the syllabus contain all the required components, below? E Yes

|
|
0

OoOooo

Instructor’s virtual office hours, if any.
The technological requirements for the course.
Contact information for TASC (http://www.uky.e ASC/; 859-257-8272) and Information Technology

Customer Service Center (http: ﬂwww uky. edu[UKlT[, 859-257-1300).

Procedure for resolving technical complaints.
Preferred method for reaching instructor, e.g. email, phone, text message.
Maximum timeframe for responding to student communications.

o]

- Language pertaining academic accommodations:

“If you have a documented disability that requires academic accommodations in this course,
please make your request to the University Disability Resource Center. The Center will require
current disability documentation. When accommodations are approved, the Center will provide
me with a Letter of Accommodation which details the recommended accommodations. Contact
the Disability Resource Center, Jake Karnes, Director at 859-257-2754 or jkarnes@email.uky.edu.”

Information on Distance Learning Library Services (h;tg:[[www.ukygedu(Libraries[DLLg)

o Carla Cantagallo, DL Librarian
o Local phone number: 859 257-0500, ext. 2171; long-distance phone number: (800) 828-0439
({option #6)
o Email: dliservice @email.uky.edu
o DL Interlibrary Loan Service: http://www.uky.edu/Libraries/libpage.php?lweb id=253&Hib id=16
11. | |, the instructor of record, have read and understood all of the university-level statements regarding DL.
Instructor Name: Jennifer Wilhelm Instructor Signature: Mm&{é‘, :
é?p&,{f{iﬂv’)

Abbreviations: TASC = Teaching and Academic Support Center DL = distance learning  DLP = Distance Learning Programs
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