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Mathematics for Elementary Teachers 3
MATH 202-14 (CRN 44985)

General Information

Josh Mannix, Ph.D. Course Meeting Schedule
Robert Bell (RB) Building, Room 409 MWEF 2:00 - 2:50 PM
Department of Mathematical Sciences RB 447

Ball State University, Muncie, IN

Instructor Contact Information:

E-mail: jpmannix@bsu.edu Office Hours: MWF 11:00 AM - 12:00 PM,
Office Phone: (765) 285-8651 or by appointment

Instructor Bio:

Please feel free to call me “Josh”. | started teaching at Ball State in August of 2022, and | am
excited to be teaching math classes for educators. | have taught middle and high school math
all over the west side of Indianapolis. | have bachelor’s degrees in math and math teaching
from Indiana State, a master’s in math from IUPUI, a master’s in educational psychology from
Ball State, and a PhD in math education from North Carolina State. My research focuses on
math anxiety in teachers, but | have my hands in projects on curriculum development,
professional development, and other topics that pique my interests. | love working with
teachers, and | am excited to get to know each of you this semester.

Course Information

Course Description

In-depth exploration of concepts in mathematics for elementary teachers, including
geometry, measurement, and statistics with a focus on reasoning, sense-making,
problem solving, and communicating mathematical ideas. Includes explorations with
technology and analysis of connections to the elementary mathematics curriculum.
Includes analysis of children’s mathematical thinking and connections to the elementary
mathematics curriculum.

Prerequisites
MATH 201 with a C- or better.
Course Content

The course content includes the following topics and specific student learning outcomes.
The order in which these topics are presented is subject to change.
Introduction to MATH 202


mailto:jpmannix@bsu.edu
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Solving Problems and Explaining Solutions

Geometry

10.1 Lines and Angles

1.

Use a protractor to discover angle relationships (e.g., complementary and
supplementary angles, straight angles, linear pairs, vertical angles).
Identify the measure of angles and justify by using angle relationships.
Use the fact that a straight line forms a 180-degree angle to explain why
vertical angles are congruent.

Use the Parallel Postulate to discover angle relationships (e.g.,
corresponding angles, alternate interior angles, same-side interior angles).
Know how to show, formally and informally, that the sum of the angles in a
triangle is 180 degrees.

10.4 Triangles, Quadrilaterals, Other Polygons, and Circles

1.

Identify and generate specific triangles based on their properties (e.g., sides
and angles).

2. Know, state, and prove the Triangle Inequality Theorem.
3. Recognize, identify, and describe the relationships between quadrilaterals
using definitions and a diagram.
4. Determine the measure of the interior angles of regular polygons.
Measurement

11.1 Concepts of Measurement

1.

Discuss how, to measure a quantity, a measurable attribute must first be
chosen. Discuss units and know that measurement is comparison with a unit.
Critique student reasoning about units and measurement with a unit.

Explain the 1-D, 2-D, and 3-D aspects of measurement and how they apply in real-
world contexts.

Discuss why the metric system uses the following common prefixes: kilo, hector,
deka, deci, centi, and milli. Compare and contrast the metric and customary
systems of measurement.

11.2 Length, Area, Volume, and Dimension

1.

Given an object, describe one-dimensional, two-dimensional, and three-
dimensional parts or aspects of the object, and give appropriate U.S.
customary and metric units for measuring or describing the size of those parts
of aspects of the object.

Recognize that in some cases, one object can be larger than another object
with respect to one attribute, but smaller with respect to a different
attribute, for 1-D, 2-D, or 3-D attributes.
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11.4 Converting from One Unit of Measurement to Another

1. Use multiplication or division or both to convert a measurement from one
unit to another and explain why that is the correct operation to use.

Area of Shapes
12.1 Areas of Rectangles Revisited

1. Know and be able to describe what area is and the most primitive way to
determine the area of a shape (e.g., by counting square units). Use the
primitive method to explain why it is valid to multiply the length and width of
a rectangle to determine its area.

2. Use the area formula for rectangles to solve problems.

12.2 Moving and Additivity Principles about Area

1. Use the moving and additivity principles to determine areas of rectangles,
including irregular figures and figures with missing parts.

12.3 Areas of Triangles

1. Discover the area formula for a triangle in various ways.

2. Use the moving and additivity principles to explain why the area formula
for triangles is valid for all triangles.

3. Use the area formula for triangles to determine areas and to solve problems,
including irregular figures and figures with missing parts.

12.4 Areas of Parallelograms and Other Polygons

1. Discuss why one can't determine the area of a parallelogram knowing only the
side lengths.

2. Use the moving and additivity principles to explain why the area formula for
parallelograms is valid.

3. Use the area formula for parallelograms to solve problems, including irregular
figures and figures with missing parts.

4. Use the moving and additivity principles to explain why the area formula for
trapezoids is valid.

5. Use the area formula for trapezoids to solve problems, including irregular
figures and figures with missing parts.

12.6 Areas and Circumference of Circles and the Number Pi

1. Know that 1 is a constant of proportionality in the relationship between the
diameter and circumference of any circle (i.e., derive the formula for
circumference of a circle).

2. Explain whythe A = =r? formula for the area A square units of a circle of
radius r units is plausible by subdividing a circle and rearranging pieces.
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3. Use the formulas for circumference and area of a circle to solve problems.
12.8 Contrasting and Relating the Perimeter and Area of Shapes

1. Explain why we calculate perimeters of polygons the way we do. Discuss
misconceptions with perimeter calculations.

2. Given afixed perimeter, determine the areas of all rectangles of that perimeter.
Given a fixed area, determine the perimeters of all rectangles of that area.

12.9 Using the Moving and Additivity Principles to Prove the Pythagorean Theorem

1. State and prove the Pythagorean Theorem.
2. Use the Pythagorean Theorem to solve problems.

Solid Shapes and their Nets, Volumes, and Surface Area

13.1 Polyhedra and Other Solid Shapes

1. Describe prisms, cylinders, pyramids, and cones based on their faces/surfaces,
edges, and vertices.

2. Determine the number of vertices, edges and faces of a given type of prism
or pyramid, and explain why the numbers are correct.

3. Derive and use Euler's Formula to solve problems.

13.3 Volumes of Solid Shapes

1. Know and be able to describe what volume is and know the most primitive
way to determine the volume of a solid shape (e.g., counting cubic units).
2. Discuss and explain why the volume formula for prisms and cylinders is valid.

3. Discuss why the volume formula for pyramids and cones is valid.
4. Use the volume formulas for prisms, cylinders, pyramids, cones, and spheres to
solve problems, including those with composite figures.

Statistics
15.1 Formulating Statistical Questions, Gathering Data, and Using Samples

1. Formulate questions that generate data.

2. Recognize that some samples may not be representative of a whole
population but that large enough random samples generally are.

3. Userandom samples to make predictions about a full population with the aid of
proportions.

15.2 Displaying Data and Interpreting Data Displays

1. Make data displays to help convey information about data.
2. For agiven data display, formulate and answer questions.
3. Recognize erroneous or misleading data displays.

15.3 The Center of Data: Mean, Median, and Mode
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1. Describe how to view the mean through leveling out and how this relates
to the standard formula for finding mean.
2. Solve problems about the mean using leveling out and the standard
formula.
3. Create data sets with different means and medians.
4. Discuss errors that students commonly make with the mean and the median.
5. Given a data set or scenario, identify the most appropriate measure of center.

15.4 Summarizing, Describing, and Comparing Data Distributions

1. Given a data set, determine the median, the first and third quartiles, and
the interquartile range. Use medians and interquartile ranges to discuss
and compare data sets.

2. Make box plots and use box plots to discuss and compare data sets.

Course Materials

Mathematics for Elementary and Middle School Teachers with Activities -- Instant Access (18-
weeks), 6th Edition, ISBN-13: 9780136937721, Beckmann, Pearson, 2022.

Ball State First Day

This course is part of our course material delivery program, Ball State First Day. The
bookstore will provide each student with a convenient package containing all required
physical materials and all digitally delivered materials for this course will be integrated into
Canvas.

You should have received an email from the bookstore confirming materials provided for
each of your courses and asking you to select how you would like to receive any printed
components (in-store pick up or home delivery). If you have not done so already, please
confirm your fulfillment preference so the bookstore can prepare your materials.

For more information about Ball State First Day, please go to Ball State First Day.

Pearson Information

Many issues can arise with Pearson’s MyLab software. Below are some ways to try to
troubleshoot on your own. It is recommended that you use Google Chrome when using
Pearson in your courses. Follow the Recommended Browser Settings to help with most
troubleshooting issues that arise including allowing pop-ups, clearing cache and cookies,
etc.

https://support.pearson.com/getsupport/s/article/Chrome-Recommended-
Settings?p=browser-usecases/browser-settings-delete-cached-files-and-cookies-chrome

If you are unable to resolve the issue on your own, you can contact Pearson’s 24/7
Customer Support: https://support.pearson.com/getsupport/s/contactsupport



https://www.bsu.edu/about/administrativeoffices/business-and-auxiliary-services/first-day
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsupport.pearson.com%2Fgetsupport%2Fs%2Farticle%2FChrome-Recommended-Settings%3Fp%3Dbrowser-usecases%2Fbrowser-settings-delete-cached-files-and-cookies-chrome&data=05%7C01%7Cjpmannix%40bsu.edu%7Cc42272f8f5ce467b50b608da4f9e4fe9%7C6fff909f07dc40da9e30fd7549c0f494%7C0%7C0%7C637909838627859917%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000%7C%7C%7C&sdata=r%2B6myKZzftnf6wsFt3Hdpxuz9J%2BS3n21Ij8dzSxqN1c%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsupport.pearson.com%2Fgetsupport%2Fs%2Farticle%2FChrome-Recommended-Settings%3Fp%3Dbrowser-usecases%2Fbrowser-settings-delete-cached-files-and-cookies-chrome&data=05%7C01%7Cjpmannix%40bsu.edu%7Cc42272f8f5ce467b50b608da4f9e4fe9%7C6fff909f07dc40da9e30fd7549c0f494%7C0%7C0%7C637909838627859917%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000%7C%7C%7C&sdata=r%2B6myKZzftnf6wsFt3Hdpxuz9J%2BS3n21Ij8dzSxqN1c%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsupport.pearson.com%2Fgetsupport%2Fs%2Fcontactsupport&data=05%7C01%7Cjpmannix%40bsu.edu%7Cc42272f8f5ce467b50b608da4f9e4fe9%7C6fff909f07dc40da9e30fd7549c0f494%7C0%7C0%7C637909838627859917%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000%7C%7C%7C&sdata=DIiEBiCoyCNkVZ43yaq%2BlBv3CNJ0csHRRglQD5%2BsYHI%3D&reserved=0
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Course Objectives and Rationale

The purpose of the course is to foster productive notions of doing mathematics, learning
mathematics, and understanding mathematics, and to develop prospective teachers’
mathematical knowledge for teaching. MATH 202 is designed to build upon the productive
learning experiences in MATH 100 and 201, to provide new productive learning
experiences, and to continue the exploration of critical mathematical concepts underlying
the elementary mathematics curriculum.

Course Modality/Structure

This course will meet on Monday, Wednesday, and Friday each week except when the
University calendar or other announced reasons exist. Class sessions will usually consist of
small- and whole-group discussions, mathematical tasks, or other meaningful and
engaging activities. Generally speaking, assignments will be due before the start of the
class session or at 11:59 PM ET on the day they are due, though times may vary depending
on the assignment, so pay close attention to due dates/times.

Course Assignments and Grading Policies

Methods for Evaluating Student Performance

Your performance in this course will be evaluated in a variety of ways. Your grade for the
course will be determined as follows:

Attendance and Participation 10%
e-Textbook Homework 10%
MyLab Homework 10%
Writing Assignments & Other Assessments 10%
Quizzes 10%
Exams (3 exams - 10% each) 30%
Comprehensive Final Exam 20%
Grading Scale:

As A- 90 <x<93% A 93 <x<100%

Bs B- 80 <x<83% B 83<x<87% B+ 87 <x<90%

Cs C-70<x<73% C73<x<77% C+ 77 <x<80%

Ds D- 60 <x <63% D 63<x<67% D+ 67 <x<70%

F F 0<x<60%
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Course Assignments

Attendance/Participation: Your participation in class activities and discussions is
extremely important, not only for your own learning but also for the learning of others.
You are expected to attend class and to be a collaborative participant in the work of the
class. Daily Attendance/ Participation will be graded as follows:

e 5 pts: Attends class and participates*

e 4 pts: Absent from class but submits the completed Class Activities before the next
exam

e 0 pts: Absent from class and does not submit the missed Class Activities
*One or more points may be deducted for arriving late, leaving early, and/or not
participating in class activities.

e-Textbook Homework: These assignments are extensions of class activities. They will
help you make sense of key mathematical concepts and principles and practice writing
mathematical explanations. They also will help you prepare for quizzes and exams. You will
complete these assignments and submit them as a JPG, JPEG, or PDF online via Canvas. At
times, your instructor will provide feedback to help you grow as a mathematics learner.

MyLab Homework: These assignments are designed to supplement class activities and to
help you practice independent learning. You will complete these assignments online and
receive immediate feedback. Three attempts are allowed for each question. All MyLabs for
a given unit will be due at 11:59 PM ET the day of the unit exam with the exception of any
MyLabs between the third exam and final exam.

Writing Assignments & Other Assessments: These assignments are focused on the
development of other aspects of your mathematical power - your engagement in
mathematical practices and processes, your mathematics disposition, and your exploration
of children’s mathematical thinking.

Quizzes: Quizzes will be given periodically, either in class or as take-home assignments.
These will help you organize your thoughts and solidify and demonstrate your
mathematical understanding. You will NOT be allowed to use your notes, class activities,
homework, notecards, etc. on your quizzes, but your lowest quiz score will be dropped.

Exams: Exams are designed to serve as culminating experiences, opportunities for you to
demonstrate the results of your extensive efforts to make sense of mathematical concepts
and principles and to write mathematical explanations. Some of the material on exams will
look similar to that from class activities and homework, but in an effort to assess your
ability to understand and apply the concepts we discuss, some questions will look different
from those we see in class, though the concepts will be the same. There are three exams,
each worth 10% of your grade, and a comprehensive final exam worth 20%. All exams
will be taken in class. The Final Exam will be administered on Thursday, April 30, from
2:15 PM to 4:15 PM ET.
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Policy for Late Assignments: Keeping up with assignments will help you succeed in this
course. This policy is designed to assist you in that process. If an assignment is handed in
late, 10% of the grade for the assignment will be deducted for each calendar day beyond
the due date. In order to accrue minimal penalties, late assignments may be submitted in
person, via email, or via Canvas.

Policy for Quizzes/Exams: Taking quizzes and exams during the scheduled times is an
important part of taking responsibility for your own success. Make-up quizzes and exams
will be given only in the event of a documented illness or emergency. In those cases, you
must notify me before the quiz or exam. Students who do not meet these requirements may
or may not be allowed to makeup quizzes or exams at the instructor’s discretion.

Note: All work from the regular semester must be submitted no later than 11:59 PM on the
last day of the regular semester (before the final exam period begins). No exceptions.

Course Statements and Policies

Feedback Policy

e lalways try to respond to email from your official Ball State email address within 24
hours during the work/school week (Monday-Friday) and 48 hours on the weekend.
Feel free to second a second email if | miss one of these windows.

e |always plan to grade assignments within 1 week of submission, including quizzes
and exams.

e Contact me directly with questions or concerns about your performance in class.

Important Dates

e There will be no class on Monday, January 19, in observation of Martin Luther King,
Jr. Day.

e There will be no class Monday, March 2, through Friday, March 6, for Spring
Break.

e No coursework from the regular semester will be accepted after 11:59 PM ET on
Monday, April 27.

Course Withdrawal

The course withdrawal period ends Thursday, March 19. Before this date, students can
elect to receive a “W" for the course by completing and submitting the proper form. The
instructor’s permission is not required. For details, see
https://www.bsu.edu/about/administrativeoffices/registrar/registration-activities/withdraw-
from-classes as well as Degree Requirements and Time Limits in the current
Undergraduate Catalog OR Withdrawal Procedures in the current graduate catalog.



https://www.bsu.edu/about/administrativeoffices/registrar/registration-activities/withdraw-from-classes
https://www.bsu.edu/about/administrativeoffices/registrar/registration-activities/withdraw-from-classes
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University Policies

University Statement

We are committed to ensuring that all members of the community are welcome, through
valuing the various experiences and worldviews represented at Ball State and among those
we serve. We promote a culture of respect and civil discourse. If you need course
adaptations or accommodations because of a disability, please contact the instructor of
record as soon as possible. Ball State's Disability Services office coordinates services for
students with disabilities; documentation of a disability needs to be on file in that office
before any accommodations can be provided. Disability Services can be contacted at 765-
285-5293 or dsd@bsu.edu.

Freedom of Expression

In this course, we are committed to fostering a learning environment that values
intellectual diversity, encourages free expression, and promotes open inquiry. As members
of the Ball State Community, we treat each person in the Ball State community with civility,
courtesy, compassion, and dignity and respect and learn from differences in people, ideas,
and opinions. Please review Ball State University's Statement on Freedom of Expression,
the resources on Ball State’s Freedom of Expression webpage, and Ball State’s Beneficence

Pledge.

Ball State Academic Ethics

Honesty, trust, and personal responsibility are fundamental attributes of the university
community. Academic dishonesty and other forms of academic misconduct threaten the
foundation of an institution dedicated to the pursuit of knowledge and will not be
tolerated. To maintain its credibility and reputation, and to equitably assign evaluations of
scholastic and creative performance, Ball State University is committed to maintaining a
climate that upholds and values the highest standards of academic integrity. Visit the
complete Student Academic Ethics Policy.

Also see Ball State’s Code of Student Rights and Responsibilities.

Plagiarism Policy

Plagiarism is not acceptable, unless otherwise indicated for all assignments, you must work
independently by yourself. Sharing of files is not permitted for any reason.

Potential Violations

Examples of academic integrity violations include but are not limited to:

e Working with another person on any assignment other than authorized group
projects.


https://www.bsu.edu/about/administrativeoffices/disability-services
mailto:dsd@bsu.edu
Freedom%20of%20Expression%20In%20this%20course,%20we%20are%20committed%20to%20fostering%20a%20learning%20environment%20that%20values%20intellectual%20diversity,%20encourages%20free%20expression,%20and%20promotes%20open%20inquiry.%20As%20members%20of%20the%20Ball%20State%20Community,%20we%20treat%20each%20person%20in%20the%20Ball%20State%20community%20with%20civility,%20courtesy,%20compassion,%20and%20dignity%20and%20respect%20and%20learn%20from%20differences%20in%20people,%20ideas,%20and%20opinions.%20Please%20review%20Ball%20State%20University’s%20Statement%20on%20Freedom%20of%20Expression,%20the%20resources%20on%20Ball%20State’s%20Freedom%20of%20Expression%20webpage,%20and%20Ball%20State’s%20Beneficence%20Pledge.
https://www.bsu.edu/about/freedom-of-expression/faculty-toolkit
https://www.bsu.edu/about/beneficence
https://www.bsu.edu/about/beneficence
https://www.bsu.edu/about/administrativeoffices/vice-provost/student-services/academic-integrity
https://www.bsu.edu/about/administrativeoffices/student-conduct/policiesandprocedures

MATH 202-14 | Spring 2026

e Sharing or allowing others to access your files, whether done with permission or
not.

e Use or possession of a file created by someone else.

e Reusing work from another semester, course, or section.

e Fraudulent submission of work.

e Using unauthorized materials during Exams.

e Impersonating someone else or having them impersonate you.

e Making fraudulent or dishonest statements regarding your work.

e Soliciting others, including Al, to complete work for you.

e Posting course files and resources on study or content sharing websites.

Student Privacy

FERPA and Privacy

As a student, your educational records are considered confidential. Under FERPA (Family
Educational Rights and Privacy Act), your records are confidential and protected. Under
most circumstances, your records will not be released without your written and signed
consent. However, some directory information may be released to third parties without
your prior consent unless a written request to restrict this is on file. You can learn more
about student rights to privacy by reading Ball State's FERPA and Privacy and Protection.

Student Support Services

The Learning Center

The Learning Center offers free Tutoring and Academic Coaching for many courses at Ball
State. Students can make appointments for online (Zoom) or in-person (NQ 350)
appointments. To make an appointment, visit myballstate.bsu.edu and click on “Navigate”
in the Academic Tools section, or just go directly to bsu.navigate.eab.com.

Testing accommodations for students with disabilities are available for students who have
received the appropriate documentation from Disability Services. Tests may be
administered in the Learning Center. Supplemental Instruction is available in select
courses. If you have an Sl leader for your course, that person will provide students with
information the first week of school regarding weekly study sessions. For more information
about Learning Center programming, visit bsu.edu/learningcenter or call 765-285- 1006.
Follow us on Instagram: BallStatelLC.

Disability Services

If you need course adaptations or accommodations because of a disability, please contact
me as soon as possible. Ball State's Disability Services office coordinates services for
students with disabilities; documentation of a disability needs to be on file in that office

10


https://www.bsu.edu/about/administrativeoffices/registrar/ferpa
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbsu.navigate.eab.com%2F&data=05%7C01%7Ccmills%40bsu.edu%7Cf76d9352c14f42abf4ee08da382a4b45%7C6fff909f07dc40da9e30fd7549c0f494%7C0%7C0%7C637884051551163037%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=C%2FQWGD5e5nj2EjJVe%2B9I7WLVIm08mw2L0Fp5nP9ePdE%3D&reserved=0
https://www.bsu.edu/academics/collegesanddepartments/universitycollege/learningcenter
https://www.instagram.com/ballstatelc/
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before any accommodations can be provided. Disability Services can be contacted at 765-
285-5293 or dsd@bsu.edu.

The Basic Needs Hub

If you are having difficulty affording enough food, do not have a safe and reliable place to
sleep, and/or experiencing an emergency or crisis, help is available through the Basic
Needs Hub. The Basic Needs Hub has information, resources, and provides

individualized support to students. To talk with a supportive staff member about your
experience, receive one on one assistance, or learn more about resources, you can submit
a Basic Needs Assistance Form.

The Counseling Center

The Ball State University Counseling Center offers free and confidential services to all
students. The Counseling Center is located in Lucina Hall, Room 320. To schedule an
appointment, you can contact us at 765-285-1736. Ball State also offers a 24/7 Crisis Line,
which can be reached at 765-285-HOPE (4673). The Crisis Line is a mental health resource
for those who are struggling with any mental health concerns, including thoughts of self-
harm and/or suicide.

At the Ball State Counseling Center, we see students for a variety of reasons, some of which
include homesickness, relationship concerns, anxiety, and depression. At your first
appointment, you will work with a therapist to create a plan that will connect you with
resources that best fit your needs. We assist students with getting connected to therapy at
our Center as well as connecting students to self-help resources, other on-campus
resources, and community-based resources. All Ball State students also have access to
several on-demand, self-help resources through a variety of different platforms. All of
these resources, including a direct link to our website, can be found here.

Subject to Change Statement

This syllabus and schedule are subject to change in the event of extenuating
circumstances.

Syllabus updated 12/31/2025
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mailto:dsd@bsu.edu
https://www.bsu.edu/about/administrativeoffices/dean-of-students/basic-needs-hub
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