General Education Course
NMHED Recertification Form
This form has been designed to guide you through the recertification process for the UNM General
Education course in question. Please fill out your contact information below, and then review the
information about the course provided to us by the New Mexico Department of Higher Education
(NMHED). After this, you will be instructed to fill out three separate narratives concerning the course
and its relevance to NMHED’s area and skills associated with the course.

UNM Course Information
Prefix

PHYS

Number

1115

Name

Survey of Physics

Contact Information
Name
Title
Phone
Email
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Leandra Goldflam

Lecturer III
505-702-5106
lgoldflam@unm.edu

UNM Office of Academic Affairs 2019

NMHED’s Description and Outcomes for the Common
Course
The description and student learning outcomes below come from NMHED’s Common Course Catalog,
which can be found here, and is meant to designate standard descriptions and outcomes of courses
registered as a NMHED Common Course.

PHYS 1115: Survey of Physics
Overview of the concepts and basic phenomena of physics. This course provides a largely descriptive
and qualitative treatment with a minimum use of elementary mathematics to solve problems. No
previous knowledge of physics is assumed.
Student Learning Outcomes:
Upon completion of this course, the student will be able to:
1. Apply concepts of classical mechanics (such as velocity, acceleration, force, inertia, momentum,
torque, work, energy) to simple static and dynamic systems.
2. Apply concepts of thermodynamics (such as heat, temperature, internal energy, entropy) to simple
processes.
3. Apply concepts of electricity and magnetism (such as fields, potential, charge conservation, static
and dynamic induction) to simple circuits, motors, and other simple electrical contrivances.
4. Apply simple geometric and wave optics in simple situations. Optional Student Learning Outcomes
5. Apply quantum theory in simple situations such as the Bohr model of the atom, dual nature of light,
atomic spectra.
6. Apply simple concepts of relativity.
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Institution-specific Student Learning Outcomes
Please add additional SLOs of the general education course to the ones provided by NMHED, or if no
SLOs are provided by NMHED, input the SLOs used in assessment for the course.

1. Students will be exposed to a spectrum of physics topics.
2. Students will recognize basic elements of science and the scientific approach to
understanding nature.
3. Students will be able to apply physical models in simple situations.
4. Students will be able to read and interpret graphical information.
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Area and Essential Skills
Below gives information concerning the area and associated skills of the course to be re-certified. The
area here matches the General Education Area of UNM; the “Essential Skills” and their respective
Component Skills are characterizations of the area determined by NMHED. You will use this
information to fill out the narratives below.

Area in which PHYS 1115 resides: Science
Essential Skills in the Area:
Critical Thinking
Problem Setting: Delineate a problem or question. Students state problem/question appropriate to the
context.
Evidence Acquisition: Identify and gather the information/data necessary to address the problem or
question.
Evidence Evaluation: Evaluate evidence/data for credibility (e.g. bias, reliability, and validity),
probable truth, and relevance to a situation.
Reasoning/Conclusion: Develop conclusions, solutions, and outcomes that reflect an informed, wellreasoned evaluation.

Personal and Social Responsibility
Intercultural reasoning and intercultural competence
Sustainability and the natural and human worlds
Ethical Reasoning
Collaboration skills, teamwork and value systems
Civic discourse, civic knowledge and engagement -- local and global

Quantitative Reasoning
Communication/Representation of Quantitative Information: Express quantitative information
symbolically, graphically, and in written or oral language.
Analysis of Quantitative Arguments: Interpret, analyze and critique information or a line of
reasoning presented by others.
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Application of Quantitative Models: Apply appropriate quantitative models to real world or other
contextual problems.
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Narrative Input
In the boxes provided, write a short (~300 words) narrative explaining how the course weaves the
essential skills associated with the content area throughout the course. Explain what students are going
to do to develop the essential skills and how you will assess their learning. The narrative should be
written with a general audience in mind and avoid discipline specific jargon as much as possible.
Be sure to address the component skills listed next to each essential skills. The number of component
skills that must be addressed by your narrative is listed.
Critical Thinking: Problem Setting; Evidence Acquisition; Evidence Evaluation;
Reasoning/Conclusion.
Science is not just a set of facts and figures, and PHYS 1115 is no exception. As each new
topic is explored in this course, students are expected to not just recall facts and
information, but to use critical thinking to apply what they have learned to new situations.
This is especially true of homework assignments, where students cannot answer questions
simply by copying their course notes or textbook, but must synthesize what they have
learned. First, the students must understand what the problem is asking (problem setting)
and identify any relevant course discussion (evidence acquisition). During this synthesis,
critical thinking must be utilized to put information in context and carry it one step further
towards application. As a result, students evaluate what they already know and extrapolate
and explore these ideas in new situations (evidence evaluation).
Another important aspect of critical thinking in PHYS 1115 involves the construction of
scientific arguments. Most generally, students are expected to not just state their answers,
but to provide thorough explanations and support. More broadly, students should begin to
challenge claims, demand data, and recognize scientific reasoning (i.e. scientific laws are
not and can never be proven, but they have a wide body of evidence supporting them). In
this way, students are trained to be skeptical of claims that seem to contradict
well-established theories. Instead, they are encouraged to do their own research whenever
appropriate and draw well-informed conclusions (reasoning/conclusion).
Critical thinking skills are demonstrated by the instructor during class time as a model to
guide students. Clicker questions are then used to allow students the opportunity to practice
these skills in real time with immediate feedback. Homework assignments require deeper
application of critical thinking on their own time, followed by tests which evaluate whether a
minimum level of critical thinking has been achieved. Students are also expected to
complete a number of short research reports throughout the course, in which they
synthesize information they gather from external sources to explain the physics behind
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Personal and Social Responsibility: Intercultural reasoning and intercultural competence;
Sustainability and the natural and human worlds; Ethical Reasoning; Collaboration skills, teamwork
and value systems; Civic discourse, civic knowledge and engagement -- local and global.
The central theme of PHYS 1115, which is built towards during the first half of the course, is
energy. In particular, the course focuses on the physics behind the operation of power
plants and energy transformations as they occur in our daily lives. Central to this theme are
the environmental impacts of our societal dependence on energy sources (intercultural
reasoning and intercultural competence). Concurrent with a recent push towards renewable
energy, this course encourages students to consider and analyze the pros and cons of
various energy sources, including impacts on the climate that may not yet be realized until
well into the implementation of a new source. Students are encouraged to research the
issues and draw their own conclusions by considering a wide variety of arguments and
scientific tools. The ideas of energy efficiency, “wasted” energy and their impact on
sustainability are also explored (sustainability and the natural and human worlds).
Additionally, this course encourages collaboration and teamwork both inside and outside
the classroom. PHYS 1115 is a student-centered course, meaning that students are not
passive observers, but rather must take an active role during class time. Each class, several
multiple-choice clicker questions are posed, and students are able to work with each other
before voting on a final answer. This system encourages students to be actively engaged
with their peers during class time, which should extend to collaborations outside the
classroom. Towards the end of the semester, students form teams to create a collaborative
video project. All group members are expected to be visible and/or audible in the video,
requiring students to set up meetings outside of class time and contribute to a shared
project. As a result, students network with their peers and share responsibility (collaboration
skills, teamwork, and value systems).
While personal and social responsibility is difficult to model in the context of a physics class,
topics are explored as a series of pros and cons and students are welcomed to draw their
own conclusion This is reinforced by homework assignments, on which certain marked
questions are graded not on correctness, but on well-reasoned arguments. Additionally, a
portion of the grade for the collaborative video project depends upon the participation of all
students involved, and students are encouraged to speak to the instructor if they feel that
members of the group are not contributing equally and they are not able to resolve these
issues on their own.
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Quantitative Reasoning: Communication/Representation of Quantitative Information; Analysis of
Quantitative Arguments; Application of Quantitative Models.

Physics is, at its heart, a quantitative science, describing the mathematical foundations of
the universe. While PHYS 1115 is largely a conceptual course, quantitative reasoning is a
fundamental skill in any science and is introduced in appropriate contexts in this course.
Basic physics formulas and their applications are introduced. Students are expected to
recognize the use of variables in these formulas and use quantitative reasoning to predict
an outcome. In some cases, they will directly use these formulas to solve simple
computations (addition, multiplication, etc.) More prevalently, these skills are utilized in the
form of proportional reasoning (i.e. if x is doubled, what happens to y?) (application of
quantitative models). In addition, students should identify that any scientific argument must
be supported by data, which has a quantitative backing. They are introduced to the idea of
orders of magnitude and explore that different quantities can use vastly different scales (i.e.
distances can just as easily be quoted in nanometers (10-9 m) or kilometers (103 m)).
Additionally, they should be able to predict reasonable sizes of certain quantities (i.e. while
100 Newtons is a reasonable “everyday” amount of force, 100 Coulombs of charge is a very
large amount) (communication/representation of quantitative information). Finally, students
will apply quantitative reasoning to the interpretation and plotting of graphs, including
correctly identifying axes scales, reading off direct values of data, and analyzing patterns
and trends (analysis of quantitative arguments).
Much as with critical thinking, quantitative reasoning skills are demonstrated by the
instructor during class time as a model to guide students. Clicker questions are then used to
allow students the opportunity to practice these skills in real time with immediate feedback.
Homework assignments require deeper application of quantitative reasoning on their own
time, followed by tests which evaluate whether a minimum level of quantitative reasoning
has been achieved.

Page 8

UNM Office of Academic Affairs 2019

Additional Information
Course Materials
NMHED requires that both a syllabus and a sample course assignment (project, paper, exam,etc.) from
the course in question to be attached to the recertification form. Be sure and pick an assignment that
correlates with the descriptions provided in the narratives above.

Assessment Plan
When it is submitted to NMHED, each general education course will also have attached the assessment
plan that is used for General Education Assessment at UNM. For more information on this process,
please visit this page from UNM’s Office of Assessment.
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Master Syllabus Physics 1115
Course Title: Survey of Physics
Course Number: PHYS 1115
Credit Hours: 3
Instructor:
Office Location:
Office Hours:

Email:
Contact Phone Number:

Class Meeting Day(s):
Class Location/Room:

Class Time:
Term/Semester:

Course Description:
At a minimum enter the description listed in the UNM course catalog. Alternatively, describe the course
content, purpose, contributions, etc and what the learner may expect if enrolled in the course.

Course Catalog Description: Designed to introduce non-science majors to basic concepts, laws and skills in
physics, in various applications to ordinary life. Energy, momentum, force, wave phenomena, electric charge and light
are discussed; also basic properties of gravitational, electromagnetic and nuclear forces. Selections from relativity,
quantum theory, atoms and molecules will be included. See PHYS 1115L for an optional laboratory. Meets New
Mexico Lower-Division General Education Common Core Curriculum Area III: Science.

Course Goals:
Overview of the concepts and basic phenomena of physics. This course provides a largely
descriptive and qualitative treatment with a minimum use of elementary mathematics to solve
problems. No previous knowledge of physics is assumed.
Student Learning Outcomes (aka Objectives):
Listed are both the state and UNM-specific outcomes. Instructors are free to add any specific outcomes
of their own.

NMHED’s Description and Outcomes for the Common Course
Upon completion of this course, the student will be able to:
1. Apply concepts of classical mechanics (such as velocity, acceleration, force, inertia,
momentum, torque, work, energy) to simple static and dynamic systems.

2. Apply concepts of thermodynamics (such as heat, temperature, internal energy, entropy) to
simple processes.
3. Apply concepts of electricity and magnetism (such as fields, potential, charge conservation,
static and dynamic induction) to simple circuits, motors, and other simple electrical
contrivances.
4. Apply simple geometric and wave optics in simple situations.
Optional Student Learning Outcomes
5. Apply quantum theory in simple situations such as the Bohr model of the atom, dual nature
of light, atomic spectra.
6. Apply simple concepts of relativity.
UNM Specific SLO’s
SLO 1: Students will answer positively on at least 5 questions surveying coverage of topics.
UNM/HED Area III, Competency, 3
SLO 2: Students will recognize basic elements of science and the scientific approach to
understanding nature at least at the satisfactory level.
UNM/HED Area III, Competency, 1
SLO 3: Students will apply physical models in simple situations at least at the satisfactory level.
UNM/HED Area III, Competency, 1
SLO 4: Students will read and interpret information from graphs at least at the satisfactory
level.
UNM/HED Area III, Competencies, 3, 4, 5

Textbooks/Supplies/Materials/Equipment/ Technology or Technical
Requirements:
List the required and/or recommended textbooks as well as any other supplies, materials or equipment
needed to successfully complete the course. List the technology to which students must have access and
the technical requirements of that technology. Courses requiring specific computer hardware and
software should include product specifications needed for student success within the syllabus. These
should include minimum computer and software requirements and internet configurations, or a link to a
detailed reference document.
The syllabus for a courses requiring student-owned laptops should contain a reference or link to any
requirements. An example is shown below.
You are required to bring your laptop to this class to follow along with or complete our in-class research
exercises. UNM Law School requires that all entering students own a laptop computer. The law school
does not require a particular brand but has determined a minimum hardware configuration. For more

information please go to the Law School’s IT Services page at:
http://lawschool.unm.edu/students/it/laptop-program.php

Course Requirements:
List and describe all assessments which contribute to course score. May include exams, portfolios,
participation, attendance, papers, oral reports, group projects, assignments, etc. Include possible point
(percentage) value of each. NOTE: for dual listed courses (undergrad and graduate) list requirements for
each separately.

Grading:
Indicate how a final course grade (including credit/no credit) will be assigned, calculated, or otherwise
determined. UNM uses a fractionalized final course grade system—see catalog.

Course Schedule:
List all relevant dates – lecture titles/topics; academic holidays; Spring break, exams,
assignment due dates etc. An exact listing in full detail is not necessary – a representative listing
is adequate.
NOTE: A disclaimer about change in syllabus is wise. For example; The Schedule of Activities is
subject to change. Minor changes will be announced in class, major ones provided in writing.

Accommodation Statement:
An Accommodation statement is required for all syllabi. There is no specifically required wording. Listed
below are two options acceptable to Accessibility Resource Center. NOTE: HSC, Law and distant
campuses have/may have alternative and acceptable wording.

“In accordance with University Policy 2310 and the Americans with Disabilities Act (ADA),
academic accommodations may be made for any student who notifies the instructor of the
need for an accommodation. It is imperative that you take the initiative to bring such needs to
the instructor’s attention, as he/she are not legally permitted to inquire. Students who may
require assistance in emergency evacuations should contact the instructor as to the most
appropriate procedures to follow. Contact Accessibility Resource Center at 277-3506 for
additional information.”

OR
Accessibility Resources Center (Mesa Vista Hall 2021, 277-3506) provides academic support to
students who have disabilities. If you think you need alternative accessible formats for
undertaking and completing coursework, you should contact this service right away to assure

your needs are met in a timely manner. If you need local assistance in contacting the
Accessibility Resources Center, see the <enter your academic program office and/or contact
information here>.

Title IX Statement:
There is no University specific language nor is there a requirement that Title IX be included in the
syllabus. Please check for your department, school, college or campus requirements a preferred wording.
Two options are listed below.

In an effort to meet obligations under Title IX, UNM faculty, Teaching Assistants, and Graduate
Assistants are considered “responsible employees” by the Department of Education (see pg 15
http://www2.ed.gov/about/offices/list/ocr/docs/qa-201404-title-ix.pdf ). This designation
requires that any report of gender discrimination which includes sexual harassment, sexual
misconduct and sexual violence made to a faculty member, TA, or GA must be reported to the
Title IX Coordinator at the Office of Equal Opportunity (oeo.unm.edu). For more information on
the campus policy regarding sexual misconduct, see: https://policy.unm.edu/universitypolicies/2000/2740.html.

OR
A Note about Sexual Violence and Sexual Misconduct: As a UNM faculty member, I am required
to inform the Title IX Coordinator at the Office of Equal Opportunity (oeo.unm.edu) of any
report I receive of gender discrimination which includes sexual harassment, sexual misconduct,
and/or sexual violence. You can read the full campus policy regarding sexual misconduct at
https://policy.unm.edu/universitypolicies/2000/2740.html . If you have experienced sexual
violence or sexual misconduct, please ask a faculty or staff member for help or contact the
LoboRESPECT Advocacy Center

Academic Integrity Statement:
There is no University specific language or requirement that an Academic Integrity Statement be
included in the syllabus although many recommend it. Departments, schools, colleges or campuses may
require different wording. Listed below is the statement listed in the UNM Student Handbook

Each student is expected to maintain the highest standards of honesty and integrity in
academic and professional matters. The University reserves the right to take disciplinary action,
up to and including dismissal, against any student who is found guilty of academic dishonesty or
otherwise fails to meet the standards. Any student judged to have engaged in academic
dishonesty in course work may receive a reduced or failing grade for the work in question
and/or for the course.
Academic dishonesty includes, but is not limited to, dishonesty in quizzes, tests, or assignments;
claiming credit for work not done or done by others; hindering the academic work of other
students; misrepresenting academic or professional qualifications within or without the

University; and nondisclosure or misrepresentation in filling out applications or other University
records.

Other Items:
Each course, program, department, school/college, campus may have other specific requirements
beyond those listed above. Feel free to include such topics at your discretion while recognizing that
inclusion of such is not a requirement for review by the Faculty Senate Curriculum Committee.

Critical Thinking
Problem Setting: Delineate a problem or question. Students state problem/question
appropriate to the context.
Evidence Acquisition: Identify and gather the information/data necessary to address
the problem or question.
Evidence Evaluation: Evaluate evidence/data for credibility (e.g. bias, reliability, and
validity), probable truth, and relevance to a situation.
Reasoning/Conclusion: Develop conclusions, solutions, and outcomes that reflect an
informed, well reasoned evaluation.

Sample Assessment Questions (Could be given as homework or on an exam):
1. Can an automobile with a velocity towards the north simultaneously have an acceleration towards
the south? Explain your answer.
2. You are driving your car and turning towards the right. Your acceleration must be towards the
center of the circle (to the right), but you feel yourself pressed against the left side of your car.
Explain why.
3. Someone who wants to sell you a Superball says that it will bounce to a height greater than the
height from which you drop it.
a. Is this possible? Why or why not?
b. Next, they say that it will bounce to a height greater than the height from which you throw
it downwards. Is this possible? Why or why not?
Explain why leaving the door to your refrigerator open won’t cool your house down.

Personal and Social Responsibility - Address 2 of the 5 component
skills
Intercultural reasoning and intercultural competence
Sustainability and the natural and human worlds
Ethical Reasoning
Collaboration skills, teamwork and value systems
Civic discourse, civic knowledge and engagement -- local and global

Sample Assessment Questions (Could be given as homework or on an exam):
1. Name one possible disadvantage to each of the following types of renewable energy resources:
solar electric (photovoltaic), wind, trash incineration, hydroelectric.

2. An electric car still uses the same amount of energy as a traditional car, but it is said to use “cleaner”
energy. What does this mean?
3. Do you support plans to build new nuclear power plants? Why or why not?
4. Would you personally be willing to pay more money for electricity generated with renewable
energy? Why or why not?

Quantitative Reasoning
Communication/Representation of Quantitative Information: Express quantitative
information symbolically, graphically, and in written or oral language.
Analysis of Quantitative Arguments: Interpret, analyze and critique information or a
line of reasoning presented by others.
Application of Quantitative Models: Apply appropriate quantitative models to real
world or other contextual problems.
Sample Assessment Questions (Could be given as homework or on an exam):
1. You drive 50 meters in 3 seconds. You stop for 2 seconds. You drive another 50 meters in the same
direction in 10 seconds. You immediately turn around and drive back to your starting point in 5
seconds.
a. What is the total distance you drive?
b. What is your total displacement at the end of your drive?
c. Sketch a plot of position vs. time. Be sure to label and number your axes.
d. Label on the graph where your velocity is positive, negative, and/or zero.
e. What is your average velocity for the whole drive?
f.

What is your instantaneous velocity at t = 10 seconds after you start driving?

2. Ping pong ball A has an electric charge that is 10 times larger than the charge on ping pong ball B.
When placed sufficiently close together to exert measurable electric forces on each other, how does
the force by A on B compare to the force by B on A?
3. The human body has an efficiency of about 25%. For every 4 calories that you eat, how many go into
something “useful” and how many go into heat?
4. What is the wavelength (λ) of the wave shown in the graph below? Include appropriate units.

